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ORIGINAL  COMMUNICATIONS. 


ON  AN  ACOUSTIC    PHENOMENON    NOTICED   IN  A 
CROOKES  TUBE.1 

By  CHARLES  R.  CROSS. 

A  short  time  since,  while  experimenting  with  a  Crookes  tube, 
I  noticed  a  phenomenon  which  was  quite  striking,  and  so  evident 
that  it  hardly  seems  possible  that  it  has  not  frequently  been  ob- 
served before  ;  but  as  no  allusion  to  the  effect  in  question  has  come 
to  my  notice,  I  venture  to  call  attention  to  it. 

In  working  with  the  tube  in  which  a  pieee  of  sheet  platinum 
is  rendered  incandescent  by  the  concentration  upon  it  of  electrified 
particles,  repelled  from  a  concave  mirror,  I  noticed  that  when  the 
mirror  was  made  the  negative  electrode,  so  that  this  concentration 
took  place,  a  clear  and  quite  musical  note  issued  from  the  tube.  I 
thought  at  first  that  the  pitch  of  the  note  would  coincide  with  that 
produced  by  the  circuit-breaker  used  with  the  coil  (which  made 
about  100  breaks  per  second),  but  this  did  not  prove  to  be  the 
case.  In  fact,  very  great  changes  in  the  rate  of  the  circuit-breaker 
did  not  affect  the  note  given  by  the  tube.    The  effect  seemed  to  be 


1  Read  at  a  meeting  of  the  American  Academy  of  Arts  and  Sciences,  Novem 
ber  10,  1880. 
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prod  need  by  the  vibration  of  the  sheet-platinum  in  its  own  period, 
under  the  influence  of  the  molecular  impact,  which  vibration  was 
communicated  to  the  glass  walls  -of 'the  tube  by  the  enamel  rod  to 
wbich  the  platinum  was,  attached,  giving  rise  to  a  sound  somewhat 
resembling  the  pattering  of  rain  against  a  window-pane,  but  higher 
in  pitch  and  more  musical.  This  sound  changed  its  character  very 
greatly  when  the  direction  of  the  current  was  reversed,  a  feeble 
murmur  only  being  heard.  I  obtained  a  similar  musical  note, 
though  far  less  loud,  with  the  "mean  free-path  tube,"  best  when 
the  middle  plate  was  positive.  With  a  tube  containing  phospho- 
rescent sulphide  of  calcium,  the  note  was  very  dull  in  its  quality  and 
low  in  pitch,  but  still  quite  perceptible.  With  this  tube,  a  change 
in  the  direction  of  the  current,  as  might  be  expected,  did  not  affect 
the  sound  produced.  I  did  not  obtain  this. musical  note  from  any 
tube  that  I  have  in  which  the  current  enters  and  leaves  by  a  straight 
wire,  except  in  the  case  of  a  single  Geissler's  tube  exbausted  so  as 
to  give  stratifications,  in  which  it  was  very  feebly  heard. 
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MICKOTIA. 

By  DAVID  HUNT,  M.D., 

BOSTON. 

By  the  courtesy  of  Dr.  Clarence  J.  Blake,  I  have  been  afforded 
the  opportunity  of  inspecting  photographs  of  three  cases  of  malfor- 
mation of  the  auricle. 

Case  I. — J.  C.  W.,  aged  twenty-eight.  The  auricle  is  represented  by  an  ir- 
regular fold  of  skin  ;  the  parts  corresponding  to  the  helix,  scaphoid  fossa,  and 
antihelix  are  folded  forward  ;  no  trace  of  these  divisions  of  the  auricle  are  seen  ; 
about  midway  between  the  superior  and  inferior  extremity  of  the  malformed 
auricle  a  pronounced  indentation  extends  into  its  base. 

Case  II. — Child  of  J.  M.  C.  There  is  a  general  likeness  to  Case  I.,  but  the 
indentation  there  mentioned  is  so  deep  that  it  seems  as  if  the  malformed  organ 
were  reversed  and  the  anterior  surface  of  the  auricle  presented  backward  ;  in 
other  words,  the  indentation  is  so  deep  as  to  resemble  the  fossa  concha;. 

Case  III. — Infant  child  of  F.  G-.  The  auricle  is  divided  into  a  superior  and 
an  inferior  portion  by  a  fissure  which  occupies  about  the  same  relative  position 
as  the  indentation  of  Cases  I.  and  II.  The  lower  portion  looks  like  a  hyper- 
trophied  lobulus ;  the  upper  portion  consists  of  two  nearly  concentric  folds, 
united  at  their  posterior  extremities;  the  upper  border  of  the  superior  fold 
shades  off  into  the  common  integument. 

The  meatus  is  absent  in  every  case';  so  far  as  can  be  observed  there  is  no 
other  malformation. 

In  the  present  condition  of  our  knowledge  of  the  subject  the 
most  practical  and  most  interesting  study  of  such  cases  isconncrted 
with  their  relation  to  the  cpiestion  of  the  development  of  the  auri- 
cle and  meatus. 

In  a  communication  which  appeared  in  this  journal  (October, 
IS7D)  I  mentioned  the  contradictions  and  apparent  errors  of  those 
ideas  of  the  pathological  anatomy  of  congenital  malformations  of  the 
external  ear,  which  are  based  upon  the  supposition  that  the  meatus 
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is  merely  a  section  of  the  first  branchial  cleft  (Virehow,  Schwartze); 
the  apparent  insufficiency  of  Moldenhauer's  account  of  the  forma- 
tion of  the  meatus  in  explaining  the  facts  which  congenital  mal- 
formations present  was  also  noticed.  Since  that  date  Dr.  Urbants- 
chitscfTs  "Lehrbuch  der  Ohrenheilkunde "  (Wien  und  Leipzig, 
18 SO)  has  appeared.1 

As  this  publication  is  the  only  otological  text-book  of  recent 
date,  in  which  a  serious  attempt  has  been  made  to  state  even  the 
outlines  of  development,  we  shall  use  the  cases  now  reported  as  tests 
of  the  opinions  upon  the  subject  of  the  development  of  the  exter- 
nal ear  which  have  been  advanced  by  Urbantschitsch. 

Concerning  the  auricle  our  author  says :  "  The  auricle  occurs 
originally  as  a  small  tumid  elevation  on  the  posterior  portion  of 
the  outer  opening  of  the  ear  (Schenck).  The  different  parts  of  the 
auricle  may  be  made  out  on  an  embryo  1  ctm.  long  before  the  for- 
mation of  the  foot  as  such  can  be  plainly  perceived  "  (Lowe). 

This  statement — that  the  auricle  forms  very  early — is  quite  com- 
mon ;  a  description  much  like  the  above  can  be  found  in  almost  any 
of  the  text-books  on  development.  It  is  hardly  necessary  to  say  that 
it  leaves  the  subject  of  malformations  of  the  auricle  in  great  ob- 
scurity ;  it  is  not  true  of  the  auricle  of  the  pig :  here  the  forma- 
tion of  the  auricle  is  indicated  by  changes  in  structure  of  the 
branchial  arches  before  the  first  cleft  closes,  although  the  auricle 
is  not  formed  until  a  relatively  late  period  of  development ;  but 
as  most  of  these  statements  are  applied  to  the  auricle  of  the 
human  embryo,  1  have  attempted  to  study  the  process  upon  them. 
It  has  been  difficult  to  obtain  a  series  of  human  embryos  well 
preserved  for  this  purpose;  many  place  the  young  embryos  in 
strong  alcohol  ;  many  embryos  are  partially  destroyed  by  mechani- 
cal means  used  in  procuring  abortion,  many  are  ruined  by  long 
maceration.  I  have  used  only  such  specimens  as  were  placed,  when 
quite  fresh,  in  Muller's  fluid  ;  after  several  weeks'  hardening  in  this 
fluid  they  have  been  carefully  washed  out  in  alcohol  and  water  and 
hardened  in  absolute  alcohol;  these  facts  may  apologize  for  the  im- 
perfection of  the  series  which  I  have  illustrated. 


1  Reviewed  in  this  journal,  October,  1880. 
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The  youngest  human  embryo  is  represented,  actual  size,  in  Fig. 
1,  Plate  II.;  its  auricle  is  represented,  Fig.  1',  magnified  eight 
times  ;  it  is  a  nearly  simple  fold  of  skin  on  the  posterior  portion  of 
the  outer  ear  opening  ;  on  the  anterior  portion  of  the  same  open- 
ing the  skin  is  raised  in  a  faintly  marked  ridge;  in  the  inferior 
portion  of  the  cavity  inclosed  by  the  ridge  and  the  auricle  the  lit- 
tle opening  of  the  meatus  is  visible.  This  embryo  is  more  than  two 
centimetres  long,  yet  "  the  different  parts  of  the  auricle"  are  not 
to  be  distinguished.  So  far  is  this  from  being  the  fact,  that  at  the 
next  stage  (Fig.  2,  Plate  II.)  we  find  the  first  pronounced  trace  of 
differentiation  (embryo  at  about  the  tenth  week).  A  representation 
of  the  auricle  magnified  eight  times  is  seen  in  Fig.  2';  here  we  dis- 
cover what  seems  to  be  the  anti-tragus,  but  if  we  examine  the  next 
stage  we  shall  find  that  it  is  yet  undeveloped,  so  that  the  structure 
in  question  is  probably  the  cauda  helicis ;  the  curve  that  bounds 
the  lower  portion  of  the  anterior  margin  of  the  cauda  is  prolonged 
on  the  opposite  or  anterior  margin  of  the  conchae  in  a  furrow  ;  some 
distance  above  is  a  nearly  parallel  furrow  that  marks  the  lower 
border  of  the  spina  helicis  ;  the  space  between  the  two  furrows  is 
the  beginning  of  the  tragus ;  the  spine  of  the  helix  and  the  tragus 
fill  the  concha ;  thus  it  is  seen  that  a  fold  of  skin,  representing  a 
portion  of  the  auricle,  forms  on  the  posterior  border  of  the  external 
opening  of  the  ear  while  the  spina  helicis  and  the  tragus  develop 
from  the  little  ridge  located  on  the  anterior  border  of  the  same 
opening;  fusion  of  the  spine  and  the  helix  proper  occurs  at  a  later 
period  of  development ;  a  defect  in  this  process  of  fusion  is,  I  be- 
lieve, the  cause  of  the  notch  or  projection  which  Darwin  has  sup- 
posed may  be  a  "  vestige  of  formerly  pointed  ears."  1 

Fig.  3  shows  a  little  later  stage  of  development ;  the  auricle 
magnified  eight  times  is  represented  in  Fig.  3'  ;  the  upper  por- 
tion of  the  auricle  was  folded  forward  as  represented  ;  whether 
this  fold  is  accidental  or  common  to  this  stage  of  development  I 
leave  to  be  determined  ;  the  tragus  is  plainly  defined,  its  growth 
seems  to  have  caused  the  first  trace  of  the  scaphoid  fossa  which 
cannot  be  traced  higher  than  about  the  middle  of  the  auricle  ; 


1  Descent  of  Man,  p.  22.    New  York  :  Appleton,  1871. 


6 


American  Journal  of  Otology. 


the  lobulns  shows  no  trace  of  separation  from  the  neighboring 
skin. 

Fig.  i'  shows  the  auricle  at  about  the  third  month;  it  differs 
from  Fig.  3'  in  the  following  respects ;  the  tragus  is  more  sharply 
defined,  there  are  traces  of  the  separation  of  the  lobulns  ;  the  spine 
of  the  helix  is  more  developed  ;  traces  of  the  crura  furcata  and  the 
fossa  intercruralis  may  be  distinguished.  This  brief  sketch  of 
appearances  observed  in  this  imperfect  series  of  human  embryos 
is  at  least  sufficient  for  demonstrating  the  error  of  those  who  state 
that  all  the  different  parts  are  perceptible  in  the  auricle  of  the 
human  embryo  1  etm.  long ;  it  is  time  for  us  to  dismiss  all  such 
superficial  statements  from  our  account  of  the  development  of 
the  auricle,  if  we  wish  to  realize  any  of  the  practical  aids  which 
embryology  may  furnish  in  anatomy. 

Before  we  attempt  to  apply  the  facts  which  we  have  noticed 
in  our  sketch  of  some  stages  of  development  of  the  human  auricle, 
let  us  examine  briefly  the  order  of  phenomena  in  the  development 
of  the  auricle  of  the  pig. 

Fig.  1,  Plate  I.,  represents  the  cephalic  extremity  of  an  embryo 
pig.  one-fourth  of  an  inch  long ;  the  small  figure  adjoining  this, 
and  those  accompanying  the  subsequent  figures  of  this  plate  are 
intended  to  represent  the  actual  size  of  the  embryos  described ; 
they  are  pretty  correct  as  to  the  long  axis.  In  Fig.  1,  we  can  make 
out  the  first  branchial  arch,  a,  its  superior  maxillary  process,  a', 
its  inferior  maxillary  process,  a",  the  second  arch,  b,  and  the  third 
arch,  c  /  the  otic  vesicle,  d,  is  seen  nearly  on  a  level  with  the  root 
of  the  second  arch. 

Fig.  2  shows  but  slight  change  ;  the  posterior  and  inferior  por- 
tion of  the  first  arch  is  more  angular,  the  root  of  the  arch  forms  a 
little  plateau. 

Fig.  3,  there  is  a  double  indentation  of  the  lower  border  of  the 
first  arch,  1,  2,  and  a  slight  protuberance  upon  the  second  arch, 
which  causes  a  little  irregularity  in  the  contour  of  its  upper  border. 

Fi<r.  -i,  the  first  branchial  cleft  has  just  closed  ;  occupying  the 
site  of  the  adjoining  borders  of  the  first  and  second  arches,  is  a 
shallow  depression ;  its  deepest  portion  forms  a  narrow  groove, 
which  at  first  sight  makes  it  appear  as  if  the  arches  were  not  com- 
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pletely  closed.  Careful  examination  shows  that  the  integument 
lines  this  groove,  and  the  outline  of  the  profile  of  the  cervical  por- 
tion of  the  embryo  is  not  broken  by  any  indication  of  the  former 
existence  of  the  branchial  cleft,  the  shallow  depression  does  not 
communicate  with  the  pharynx.  At  this  stage  it  is  easy  to  trace 
the  history  of  the  little  protuberances  noticed  upon  the  branchial 
arches  in  describing  Fig.  3  ;  that  marked  1,  on  the  first  arch,  has 
become  the  little  elevation  that  narrows  the  posterior  portion  of 
the  depression  in  Fig.  I  ;  that  marked  2,  in  Fig.  3,  is  now  recog- 
nized as  a  ridge  making  into  the  depression;  while  the  projection 
b  1,  on  the  second  arch,  Fig.  3,  is  here  a  well-defined  elevation  that 
also  loses  itself  in  the  depression  ;  the  meatus  is  not  to  be  dis- 
co re red. 

Fig.  5.  It  is  seen  that  the  protuberance  noticed  on  the  second 
arch,  in  describing  Fig.  3,  has  become  the  point  or  apex  of  an  ele- 
vation, which  it  is  not  difficult  to  recognize  as  the  auricle  ;  the 
protuberance  marked  1  on  the  first  arch  in  Fig.  3,  is  a  part  of  this 
ridge,  while  that  marked  2  still  projects  into  the  depression.  In 
this  figure  we  find  the  first  trace  of  the  meatus,  3. 

Fig.  G  shows  all  the  appearances  just  described,  but  more  clearly 
marked,  while  Fig.  7b  represents  a  pig-embryo,  natural  size,  with  a 
well-defined  auricle ;  Fig.  7a  represents  the  auricle  magnified 
eight  times  ;  it  is  seen  bent  forward  over  the  depression  on  the  pos- 
terior border  of  which  it  has  formed. 

Thus  the  development  of  the  auricle  is  seen  to  proceed  from  the 
growth  of  little  protuberances  situated  upon  the  first  and  second 
arches;  this  growth  takes  place  around  a  shallow  depression  which 
is  formed  after  the  arches  are  united  ;  the  meatus  is  formed  at  a 
later  stage  by  an  involution  that  occurs  in  the  depression.  Can 
there  be  any  doubt,  then,  that  the  depression  thus  defined  is  the 
concha  '.  Yet  Moldenhauer  and  Urbantschitsch  call  it  the  mem- 
brana  tympaui,  and  they  describe  the  structures  which  we  have 
shown  form  parts  of  the  auricle  in  the  pig  as  rudimentary  por- 
tions of  the  meatus  externus.  This  seems  to  me  the  nodal  point  of 
the  errors  winch  have  prevented  these  writers  from  realizing  prac- 
tical value  in  applying  their  doctrines  of  development  to  the  ex- 
planation of  the  occurrence  of  congenital  malformations.  Confiu- 
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ing  our  attention  to  Urbantschitsch  let  us  examine  his  opinions  as 
they  are  given  in  his  text-book.  At  the  beginning  of  the  second 
chapter  he  says  :  "  The  external  meatus,  as  recent  investigators  de- 
monstrate (Hunt,  Moldenhauer,  and  myself),  is  not  developed  from 
the  first  branchial  cleft ;  in  accordance  with  the  view  of  older  au- 
thors (Autenreith,  v.  Baer)  it  occurs  from  that  mass  of  formative 
tissue  surrounding,  like  a  wall,  the  drum-membrane  which  is  situ- 
ated in  the  same  plane  as  the  rest  of  the  integument."  As  a  result  of 
this  opinion  as  to  the  site  of  the  drum-membrane.  Moldenhauer 
and  Urbantschitsch  are  debating  the  questions  whether  it  obtains  its 
deep  situation  by  continually  sinking  into  the  side  of  the  face,  or 
whether  the  side  of  the  face  pushes  outward  as  it  grows  thicker  so 
as  to  form  the  meatus.  I  cannot  understand  how  either  opinion 
accounts  for  the  relations  of  the  drum-membrane  ;  the  hammer 
handle  can  be  demonstrated  in  the  connective  tissue  of  the  mem- 
brana  tympani  from  the  first ;  the  drum-membrane  forms  the  outer 
wall  of  the  middle  ear  cavity  from  the  first,  and  this  cavity  lies 
next  to  and  partially  under  the  cochlea  at  the  period  of  its  appear- 
ance ;  how  can  we  reconcile  such  facts  with  the  statement  that  the 
drnm-membrane  appears  and  continues  for  a  long  time  on  the  sur- 
face ?  But  exact  observation  of  the  development  of  the  auricle 
proves  that  this  depression  is  in  reality  the  concha ;  further  obser- 
vation will,  I  am  sure,  confirm  this  observation  and  show  that  the 
portion  of  the  pharyngeal  involution  extending  beyond  the  site  of 
the  middle-ear  cavity  lines  the  mastoid  cell,  as  the  portion  of  the 
involution  of  the  integument  extending  beyond  the  margin  of  the 
drum-membrane  forms  the  sinus  of  the  meatus.  In  accordance 
also  with  this  error  as  to  the  mode  of  origin  of  the  drum-membrane 
and  the  meatus  externus,  we  find  Urbantschitsch  (p.  103)  making 
the  statement  that  "  important  malformations  of  the  external  mea- 
tus extend  often  to  the  middle-ear  cavity,  and  almost  always  to  the 
auricle.  The  occurrence  of  a  normal  auricle,  together  with  a  malfor- 
mation of  the  meatus  (case  of  (Jberteuffer),  is  of  the  greatest  rarity." 
What  evidence  is  there,  according  to  Urbantschitsch's  own  account, 
that  the  fault  originates  in  the  meatus  ?  I  find  it  difficult  to  con- 
ceive how  this  can  be  the  case  ;  according  to  his  statement  the 
auricle  forms  around  the  site  of  the  drum-membrane,  and  the  latter, 
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in  some  mysterious  manner,  sinks  down  to  form  the  meatus.  Why 
should  an  arrest  or  fault  in  this  process  of  sinking  of  the  drum 
cause  a  malformation  of  the  auricle  ? 

Why  may  not  the  malformation  originate  in  the  auricle,  exposed 
as  it  is  in  a  greater  degree  to  mechanical  injury  and  being  formed, 
according  to  his  description,  before  the  meatus  ?  However  this  ques- 
tion may  be  answered  in  the  light  of  Urbantschitseh's  opinions,  there 
is  no  doubt  but  that,  according  to  our  own  views,  it  is  much  more 
probable  that  the  origin  of  the  morbid  process  is  in  the  auricle  ; 
instead  of  recurring  to  a  disturbance  in  the  process  of  closure  of  the 
first  cleft  (Sehwartze),  or  instead  of  citing  an  equally  incomprehen- 
sible interference,  with  a  process  of  sinking  of  the  drum-membrane, 
we  look  upon  the  association  of  the  malformation  of  auricle  and 
meatus  as  due  to  the  interruption  of  a  natural  order  of  events,  ac- 
cording to  which  a  certain  stage  of  development  of  the  auricle  pre- 
cedes the  formation  of  the  meatus.  The  auricle  is  a  very  variable 
orgai)  ;  we  have  referred  to  the  notch  which  has  been  noticed  by 
Darwin;  how  frequently  do  we  see  the  lobulus  attached  to  the 
neighboring  skin  as  in  embryonic  life,  or  remark  variations  or  ab- 
sence of  the  ante-helix  (in  the  case  of  a  young  gentleman  who 
consulted  me  on  account  of  an  optical  defect  within  the  past  fort- 
night, it  was  absent  in  one  auricle  and  well  defined  in  the  other) ; 
how  often  do  we  meet  with  variations  of  the  crura  furcata  and  of 
the  fossa  intercruralis ;  these  variations  form  one  extreme  of  a 
series  of  malformations  ;  the  other  extreme  of  the  same  series  is 
formed  by  those  cases  in  which  the  disturbance  is  so  profound  as 
to  interfere  with  the  development  of  the  fossa  eonchse  to  an  extent 
sufficient  to  interfere  with  the  involution  of  the  meatus.  In  re- 
gard to  the  development  of  the  drum-membrane  Urbantschitsch 
writes  as  follows  (p.  151) : 

"  According  to  the  teachings  of  Reichert,  which  have  been,  up 
to  this  time,  generally  received  as  correct,  the  drum-membrane  was 
supposed  to  form  from  the  tissue  which  growing  into  the  first 
branchial  cleft  divided  it  into  an  outer  and  an  inner  section,  that 
is,  into  the  outer  and  middle  ear.  However,  as  we  have  previous- 
ly remarked,  the  drum-membrane  originates  from  the  outer  integu- 
ment ;  it  is  originally  situated  in  the  same  plane  with  it.    The  por- 
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tion  of  the  outer  blastodermic  membrane,  belonging  to  the  drum- 
membrane,  is  separated  from  the  rest  of  the  cutis  by  the  tissue 
which  forms  the  meatus  externus,  while,  by  the  development  of  the 
middle  ear,  a  cavity  is  formed  to  the  inside  of  the  membrana  tym- 
pani.  Then,  only,  does  it  acquire  the  character  of  a  partition 
which,  as  is  seen  from  the  preceding  description,  it  does  not  original- 
ly possess." 

It  can  be  easily  demonstrated  that  the  middle-ear  cavity  exists 
at  a  very  early  period  of  development  if  we  regard  it,  as  it  really 
is,  as  merely  a  section  of  the  pharyngeal  involution  which  forms 
the  Eustachian  tube ;  if  we  restrict  the  term  to  the  enlargement 
of  the  pharyngeal  involution  which  occurs  as  a  result  of  the  ab- 
sorption of  connective  tissue  around  it  which  accompanies  the  for- 
mation of  the  auditory  ossicles  it  is  evident  that  we  assign  to  the 
middle  ear  a  much  later  origin,  but  at  this  period  the  middle-ear 
cavity  does  not  approach  the  surface;  the  drum  does  not  form  a 
boundary  for  its  outer  but  for  its  inferior  aspect ;  in  other  words, 
it  separates  the  middle-ear  cavity  above  from  the  meatus  externus 
beneath;  the  manubrium  of  the  malleus,  itself  an  extremity  of 
Meckel's  cartilage,  develops  in  its  connective  tissue  while  it  occu- 
pies this  position,  and  it  forms  an  early  connection  with  the  incus 
which  develops  in  neighboring  connective  tissue,  as  the  latter  does 
with  the  stapes  which  separates  from  the  cartilaginous  ear  capsule. 
It  would  be  easy  to  speculate  as  to  the  causes  of  the  different  shapes 
which  malformed  auricles  assume,  but  we  can  make  no  definite 
statements  upon  this  point.  I  think  that  we  may  assume  that  the 
embryonic  auricle  is  composed  of  three  principal  parts: 

First. — The  little  ridge  on  the  posterior  margin  of  the  ear 
opening;  in  the  pig  this  grows  from  the  tissue  of  the  second  bran- 
chial arch  and  forms  the  chief  portion  of  the  pointed  auricle  of  this 
animal ;  it  also  forms  a  large  part  of  the  auricle  of  man. 

Second. — The  spine  of  the  helix;  in  pigs  this  probably  forms 
from  the  inferior  angle  of  the  dorsal  end  of  the  first  branchial 
arch  ;  in  the  human  embryo  it  fuses  with  the  fold  that  forms  on 
the  posterior  margin  of  the  ear-opening,  and  forms  a  considerable 
portion  of  the  upper  part  of  the  human  auricle. 

Third. — The  tragus ;  in  pigs  this  is  probably  indicated  by  the 
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second  prominence  on  the  first  branchial  arch  ;  in  the  human  em 
bryo,  so  far  as  we  know,  it  develops  in  the  fold  of  integument  bor- 
dering the  anterior  margin  of  the  outer  ear-opening. 

The  remaining  divisions  of  the  human  auricle  develop  second- 
arily from  the  ridge  described  as  originating  on  the  posterior  bor- 
der of  the  outer  ear-opening.  Here  we  have  observed  the  differ- 
entiation of  what  we  suppose  to  be  the  cauda  of  the  cartilaginous 
helix,  this  being  the  first  step  ;  the  second,  as  we  have  seen  it,  results 
from  the  growth  of  a  plainly  defined  tragus,  and  consists  in  the 
commencement  of  the  development  of  the  scaphoid  fossa. 

The  only  modification  of  current  views  concerning  the  congeni- 
tal malformations  of  the  external  ear-passages  which  Urban  t- 
schitsch  has  made  as  a  result  of  his  investigations  upon  the  develop- 
ment of  the  ear  is,  that  congenital  aural  fistnlse  are  a  result  of' 
defective  closure  of  the  first  cleft.  I  had  stated  that  such  niijHit 
be  the  case,  in  the  communication  already  referred  to  as  having 
appeared  in  this  journal  in  October,  1879. 
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PERFORATION'S  IX  THE  MEMBRANA  FLACCID  A,  THE 
TYMPANIC  DISEASES  THEY  ACCOMPANY,  AND 
THEIR  TREATMENT. 

By  CHAELES  HEXRY  BTJEXETT,  M.D., 

PHILADELPHIA. 

The  membrana  flaccida,  or  the  flaccid  membrane  of  Shrapnel], 
may  be  briefly  described  as  a  fan-shaped  region,  the  lower  borders 
of  which,  or  the  imagined  sticks  of  the  fan,  run  backward  and  for- 
ward from  the  short  process  of  the  malleus  above  the  upper  edge 
of  each  so-called  fold  of  the  membrana  tympaui,  forming  a  lower 
boundary  about  5  mm.  long.    The  upper  edge  of  this  important 
part  of  the  membrana  tympani  corresponds  to  that  peculiar  part  of 
the  general  periphery  of  the  drum-head  known  as  the  segment  of 
Riviuus.     The  latter  is,  perhaps,  more  accurately  described  as  the 
margo  tympanicus,  or  the  inner  edge  of  the  upper  bony  wall  of  the 
external  auditory  canal,  and  may  be  looked  upon  as  the  osseous 
complement  of  the  annulus  tympanicus,  to  the  innermost  and  free 
eda;e  of  which  the  external  ligament  of  the  malleus  is  attached. 
The  membrana  flaccida  thus  outlined  is  about  3  mm.  high,  measur- 
ing from  the  short  process  up  to  the  point  of  attachment  of  the 
membrane  to  the  upper  osseous  wall  of  the  auditory  canal.  This 
membrane  is  composed  of  only  two  layers,  an  outer  skin  layer  from 
the  auditory  canal  and  an  inner  layer  of  mucous  membrane  reflect- 
ed from  the  tympanic  cavity  and  the  inner  surface  of  the  margo 
tympanicus.    Directly  behind  the  central  part  of  the  membrana 
flaccida  is  the  neck  of  the  malleus,  the  head  of  which  lies  behind 
the  margo  tympanicus.   The  front  part  of  this  membrane  is  stretched 
over  the  anterior  upper  part  of  the  tympanic  cavity,  entrance  to 
which  at  this  point  is  above  the  so-called  anterior  pocket  of  the 
drum-head.    The  back  part  of  this  membrane,  behind  the  neck  of 
the  malleus,  is  stretched  over  the  front  end  of  a  long  and  shallow 
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groove  yet  to  be  described,  and  at  this  point  the  membrana  flaccida 
is  about  2  mm.  from  the  lower  part  of  the  body  of  the  incus.  This 
posterior,  groove-like  cavity  is  wedge-shaped,  bounded  on  its  inner 
side  by  the  upper  part  of  the  body  of  the  incus  and  its  short  hori- 
zontal process,  and  on  its  outer  side  by  the  inner  surface  of  the 
inargo  tympanieus.  The  edge  of  the  wedge-shaped  groove  points 
downward,  and  its  base  opens  upward  toward  the  tegmen,  while  in 
its  long  diameter  it  widens  and  fades  away  backward  into  the  tym- 
panic cavity  and  mastoid  antrum.  At  its  anterior  end  and  on  its 
outer  side  this  groove  is  covered  in  from  the  external  auditory  canal 
by  the  back  part  of  the  membrana  flaccida.  Hence,  when  the  mem- 
brane gives  way  at  this  point,  egress  is  given  to  matter  from  the 
upper  and  back  part  of  the  tympanic  cavity,  and  from  the  mastoid 
antrum. 

Sometimes  a  perforation  in  the  membrana  flaccida  is  directly 
over  the  short  process  of  the  malleus,  opening  then  into  what  is 
termed  by  Prussak  and  Gustav  Brunner,  a  third  pouch  of  the  drum- 
head. This  third  pouch  is  said  by  the  former  writer  who  first  de- 
scribed it,  to  open  into  the  tympanic  cavity  at  one  point  only,  viz. : 
backward  over  the  position  of  the  posterior  pouch  of  Von  Troeltsch. 

In  perforations  of  the  central  part  of  the  membrana  flaccida, 
the  neck  of  the  malleus  is  exposed,  and  in  anterior  perforations,  i.e., 
in  those  in  front  of  the  neck  of  the  malleus,  entrance  is  effected 
directly  to  the  large,  upper  space  in  the  front  part  of  the  tympanic 
cavity,  near  the  tympanic  end  of  the  Eustachian  tube. 

Posterior  perforations  are  usually  attended  with  great  discharge, 
and  connected  with  mastoid  symptoms ;  they  are  also  the  most  ob- 
stinate and  accompanied  by  profound  deafness. 

Central  perforations  are  most  apt  to  be  connected  with  disease 
in  the  external  auditory  canal,  but  are  least  obstinate  to  treatment, 
and  are  not  usually  attended  with  such  profound  hardness  of  hear- 
ing nor  so  great  a  discharge. 

Anterior  perforations  are  most  likely  to  be  connected  with  pro- 
nounced disease  in  the  nares,  Eustachian  tube,  and  the  tympanic 
cavity,  and  to  give  exit  to  a  copious  discharge.  But  they  have 
seemed  to  me  to  be  the  most  remediable  and  are  followed  by  the 
greatest  return  to  good  hearing. 
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In  cases  of  destruction  of  the  entire  membrana  flaccida,  attend- 
ed with  erosion  of  the  margo-tympanicus,  there  come  into  view,  di- 
rectly over  the  line  of  the  folds  of  the  membrana  tympani  proper, 
the  neck  and  head  of  the  malleus,  and  the  junction  of  the  latter 
with  the  incus,  the  body  of  the  incus  with  the  upper  part  of  its  de- 
scending cms,  and  the  proximal  part  of  its  short,  horizontal  cms. 
In  such  cases  of  extensive  destruction  the  entire  dome  of  the -tym- 
panum under  the  roof  can  be  viewed  by  turning  the  patient's  head 
to  the  opposite  side,  and  there  may  be  seen  as  well  the  cavity  of 
the  upper  and  front  part  of  the  tympanum,  and  a  dark  cavity,  in 
the  back  part  of  the  space  thus  opened  around  the  head  of  the 
malleus  and  body  of  the  incus,  which  is  the  beginning  of  the  mas- 
toid antrum. 

When  the  perforation  is  in  the  anterior  part  of  the  membrana 
flaccida,  the  Talsalvan  inflation  is  likely  to  produce  a  characteristic 
perforation-whistle,  but  when  the  perforation  is  elsewhere  in  the 
flaccid  membrane,  a  perforation-whistle  on  inflation  by  any  means 
is  not  likely  to  be  produced,  as  can  be  readily  understood  upon  re- 
flecting, that,  except  in  anterior  perforations,  the  body  of  the  mal- 
leus and  incus  intervene  between  the  cavity  of  the  tympanum  and 
the  perforations.  Another  feature  in  these  cases  of  perforation  in 
the  membrana  flaccida,  is  the  absence  of  perforation  in  the  mem- 
brana tympani  below  the  folds.  I  have  never  observed  a  perfora- 
tion here  coexistent  with  perforation  in  the  membrana  flaccida : 
but  Dr.  C.  J.  Blake  1  has  given  an  account  of  a  case  in  which  a 
small  perforation  in  the  flaccid  membrane  was  associated  with  a 
lar<re  opening  in  the  membrana  tympani  proper,  and  so  far  as  I 
know  his  case  is  unique.  Sometimes,  especially  in  the  posterior 
forms,  denuded  bone  can  be  felt  through  these  perforations.  My 
experience  in  this  form  of  aural  disease  extends  over  ten  cases, 
four  of  which  are  given  already  elsewhere,2  and  the  notes  of  six 
others  I  propose  to  lay  before  the  reader  in  this  paper.  Perhaps 
one  of  the  rarest  features  in  these  cases  is  to  find  a  similar  perfora- 
tion, or,  in  fact,  a  perforation  of  any  form,  in  both  membrana? 

1  Transactions  American  Otological  Society.  Vol.  I.,  p.  546,  1875. 
5  Treatise  on  the  Ear,  p.  336.    Philadelphia,  1877,  where  Case  L  is  continued 
in  this  paper  as  Case  IL 
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flaccidse  existing  at  the  same  time.  An  account  of  such  a  rare  oc- 
currcuce  will  he  given  in  Case  III. 

Treatment. — The  existence  of  a  perforation  in  the  memhrana 
flaecida,  excepting,  perhaps,  the  central  variety,  indicates  great 
disease  in  the  upper  part  of  the  tympanic  cavity.  As  the  hulk 
of  the  malleus  and  incus  lies  in  the  dome  of  the  tympanum, 
directly  behind  the  memhrana  flaecida,  there  is  necessarily  an  im- 
pediment offered  by  them  to  the  escape  of  matter  from  the  cavity 
of  the  drum,  when  the  perforation  in  the  memhrana  tympani  is  in 
the  flaccid  part. 

The  treatment  of  tympanic  disease,  in  these  cases  in  which  the 
perforation  in  the  flaccid  membrane  is  but  a  symptom  of  the  posi- 
tion of  the  disease,  the  only  treatment  of  worth,  is  by  means  of  the 
tympanic  syringe.  The  form  I  have  used  for  some  years  is  that 
described  by  Dr.  C.  J.  J31ake,  in  No.  1,  Vol.  II.,  of  this  journal.  A 
full  description,  with  a  woodcut,  is  there  given  of  this  invaluable 
instrument,  as  used  by  Dr.  Blake  for  several  years  previous  to  his 
published  account  of  it.  It  consists  briefly  in  a  dentist's  syringe 
of  hard  rubber,  about  9  ctin.  long,  and  about  1.50  ctm.  in  diameter. 
To  this  is  added  a  short  tube  of  glass,  making  a  transparent 
"  neck,"  in  diameter  5  mm.,  to  which  curved  nozzles  9  ctm.  in  length, 
with  diameters  varying  from  h  to  1^  mm.  may  be  fitted.  The  neck 
above  alluded  to  may  be  of  glass  or  metal,  and  should  be  made  to 
screw  off  and  on.  A  metal  "  neck  "  has  proved  most  satisfactory 
to  the  writer,  because  much  more  durable  than  glass;  but  the  lat- 
ter should  be  used  if  the  syringe  is  to  be  employed  as  an  aspirator, 
as  it  is  sometimes,  with  advantage.  With  such  an  instrument  the 
surgeon  can  both  cleanse  and  medicate  directly  a  diseased  tym- 
panum far  better  than  in  any  other  way.  The  experiences  of  J. 
One  Green,1  C.  J.  Blake,2  A.  II.  Buck,3  and  II.  G.  Miller,4  are  of 
great  interest  and  value  in  further  elucidation  of  this  important 
form  of  aural  disease. 


1  Boston  Med.  and  Surgical  Journal,  March  20,  1874. 

•  Transactions  American  Otological  Society,  1874,  Vol.  I.,  p.  546. 

3  Diagnosis  and  Treatment  of  Ear  Diseases.  New  York  :  Win.  Wood  &  Co. 
1880. 

4  Transactions  American  Otological  Society,  1878,  Vol.  II.,  p.  237. 
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Case  L — Perforation  in  the  anterior  part  of  the  memhrana  fiaccida,  right  ear  ; 
Polypus  attached  to  perforation  and  occupying  entire  memhrana  fiaccida.  —  On 
August  14,  1878,  Frank  C,  aged  twenty-seven,  a  merchant,  presented  himself 
for  treatment  for  a  disagreeable  aural  discharge  and  deafness  in  the  right  ear. 
His  statement  was  that  three  years  previous  he  had  suffered,  for  the  first  time, 
from  earache  and  a  running  from  this  ear,  since  which  time  more  or  less  dis- 
charge from  the  right  ear  had  continued. 

An  examination  of  the  case  revealed  almost  total  deafness  on  the  right  side, 
the  voice  being  heard  only  when  close  to  the  ear;  the  other  ear  was  normal. 
The  tuning-fork  on  the  vertex  was  heard  best  in  the  diseased  ear.  There  was 
no  pharyngeal  disease.  Inspection  of  the  memhrana  tympani  revealed  a  nor- 
mal drum-membrane,  bathed  slightly  by  pus,  which  seemed  to  flow  over  it 
from  a  bright  polypus  seated  over  the  entire  membrana  fiaccida.  The  folds  of  the 
membrana  tympani  were  well  marked,  and  above  them  the  polypus  lay  in  its 
aforesaid  position.  The  polypus  was  extracted  by  means  of  a  Blake's  snare, 
with  a  narrow  canula,  as  modified  by  myself,  for  conveying  the  wire,  and 
the  attachment,  which  seemed  broad,  was  touched  with  a  saturated  solution  of 
nitrate  of  silver  (480  gr. — f.  3  j.),  conveyed  to  it  by  means  of  a  small  roll  of  cot- 
ton on  a  cotton-holder.  The  attachment  was  treated  the  same  way  on  the 
third  day  after,  and  when  seen  two  days  later  the  pedicle  was  no  longer  visi- 
ble, thus  leaving  a  free  surface  over  the  entire  membrana  fiaccida,  which  ap- 
peared more  hollowed  than  usual,  and  the  folds  of  the  membrana  tympani  were 
thus  thrown  into  greater  prominence. 

More  or  less  discharge,  however,  continued  to  come  into  the  auditory 
canal  from  a  perforation  in  the  anterior  part  of  the  membrana  fiaccida,  which 
perforation  had  been  discovered  after  the  removal  of  the  polypus,  which 
seemed  to  spring  from  its  neighborhood.  This  discharge  seemed  to  be  dimin- 
ished by  the  use  of  alum  in  and  about  the  perforation,  and  finally,  in  less 
than  a  month  and  after  a  few  applications,  it  ceased  entirely  for  nearly  a  fort- 
night. 

On  the  24th  of  September,  a  little  over  a  month  from  the  time  the  patient 
was  first  seen,  a  slight  hemorrhage  occurred  from  a  small  vessel  running  in  the 
membrana  fiaccida,  and  a  slight  discharge  set  in  from  the  tympanic  cavity 
through  the  opening  in  the  membrana  fiaccida.  This  was  controlled  by  the 
use  of  powdered  alum,  and  the  ear  became  dry,  no  granulations  were  visible, 
and  the  swelling  about  the  perforation  went  down.  The  neck  of  the  malleus 
could  now  be  seen,  and  pressed  upon  and  moved  by  a  probe  through  the  per- 
foration in  the  membrana  fiaccida,  showing  that  the  opening  had  extended 
from  the  front  to  the  central  part  of  the  flaccid  membrane.  The  probe 
could  be  passed  4  mm.  point-blank  into  a  cavity,  beyond  the  perforation.  The 
discharge,  however,  returned  again  in  slight  quantity,  and  a  new  treatment 
was  used  in  the  form  of  the  tympanic  syringe.    By  this  means  in  kss  than  a 
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month  the  case  was  permanently  cured  of  the  discharge,  and  the  hearing  was 
restored,  as  the  rest  of  the  notes  will  show. 

The  first  injections  were  made  on  October  1st.  A  nozzle,  which  is  slightly 
curved,  was  used  and  turned  toward  the  teginen  tympani.  By  this  means  a 
mixture  of  warm  water  and  alcohol  was  first  used,  whereupon  a  little  earache 
ensued,  for  a  few  minutes.  The  next  day  a  little  tenderness  was  complained 
of,  and  the  pus  seemed  a  little  more  copious,  but  creamy  and  laudable.  The 
tympanic  cavity  was  then  cleansed  with  warm  water  by  means  of  the  tympanic 
syringe,  and  afterward  a  few  drops  of  a  solution  of  nitrate  of  silver  (5  gr. — 
f.  3  j.)  was  injected  by  the  same  means.  On  the  next  day  the  discharge  seemed 
greater,  and  patient  complained  of  a  feeling  of  soreness  deep  in  his  ear,  and  I 
dea  sted  from  the  use  of  the  tympanic  syringe;  but  the  true  cause  of  the  in- 
creased discharge  and  pain  seemed  to  be  a  cold  which  was  fully  developed  in 
the  patient,  by  the  next  day.  The  discharge  seemed  now  to  diminish,  but  it 
persisted,  and  in  the  course  of  two  days  the  cleansing  and  medication  by 
means  of  the  tympanic  syringe  were  resumed,  and  after  washing  out  some  cheesy 
pieces  through  the  perforation,  I  injected  a  few  drops  of  a  stronger  solution  of 
nitrate  of  silver  (60  gr. — f.  3  j.).  No  discomfort  of  any  kind  ensued,  but  the 
patient  expressed  himself  as  feeling  "  comfortable  in  the  ear,"  and  in  the 
course  of  three  days,  when  he  called  again,  a  throbbing,  which  he  had  often 
felt  in  his  ear,  he  stated,  had  ceased.  At  this  visit  the  tympanic  syringe  was 
used  only  for  cleansing  the  cavity,  and  a  little  cheesy  matter  was  washed  out. 

On  the  next  day,  October  9th,  a  mere  trace  of  creamy  pus  was  seen  around  the 
perforation,  the  membrana  tympani  below  the  folds  was  dry  and  lustrous,  the 
entire  ear  felt  comfortable  to  the  patient,  and  the  hearing  began  to  improve. 
At  this  time  the  cavity  was  cleansed  with  the  tympanic  syringe  and  a  very  little 
inspissated  matter  was  washed  out,  after  which,  by  the  same  syringe,  a  few 
drops  of  a  stronger  solution  of  nitrate  of  silver  (80  gr. — f.  3  j.)  was  similarly 
injected.  No  pain  or  discomfort  of  any  kind  ensued.  In  the  course  of  two  days 
when  the  patient  was  next  seen,  a  little  discharge  was  found  coming  from  the 
perforation,  though  the  patient  was  not  conscious  of  any  moisture  in  his  ear. 
Nothing  had  been  done  to  the  ear  by  the  patient  in  the  interim  of  the  visits  at 
any  time,  as  all  the  local  treatment  was  done  entirely  by  the  writer.  The  dis- 
charge seemed  at  this  visit  a  little  stained  with  the  silver  solution,  but  its  entire 
amount  was  not  more  than  a  small  drop.  The  cavity  was  syringed  out  by  the 
tympanic  syringe,  and  a  few  whitish  flakes  were  thus  removed;  after  which 
a  few  drops  of  a  still  stronger  solution  of  nitrate  of  silver  (100  grs.— f.  §  j.), 
were  injected  into  the  cavity  with  the  tympanic  syringe.  No  pain  nor  discom- 
fort ensued,  and  the  space  beyond  the  perforation  was  dried  out  by  means 
of  absorbent  cotton  on  the  cotton-holder,  after  the  auditory  canal  had  been 
syringed,  so  as  to  leave  no  solution  of  silver  there.  On  the  next  day  there  was 
no  discharge  visible,  the  perforation  was  dry,  and  the  cotton  on  the  cotton- 


18 


American  Journal  of  Otology. 


holder,  passed  into  the  cavity  through  the  perforation,  brought  out  a  little 
brownish  matter.  The  cavity  was  then  syringed  with  warm  water  by  means 
of  the  tympanic  syringe,  but  no  flakes  were  thus  removed,  and  no  application 
of  silver  was  made. 

In  two  days,  during  which  nothing  had  been  done  to  the  ear,  it  was  found 
to  contain  no  discharge,  and  the  niembrana  tympani  was  dry  in  all  parts. 
The  cavity  was  simply  dried  out  by  absorbent  cotton,  but  no  medication  was 
applied  to  the  ear.  The  next  day  the  ear  was  found  to  be  still  entirely  free 
from  discharge,  and  the  patient  could  hear  with  this  ear  a  whisper,  ten  feet. 
A  few  brownish  silver-stained  flakes  were  at  this  visit  washed  from  the  cavity 
by  means  of  the  tympanic  syringe.  The  patient  was  not  seen  again  for  a  week, 
when  it  was  found  that  the  ear  was  entirely  free  from  discharge,  and  again  in  a 
week  later  when  he  was  seen,  the  ear  was  found  to  be  entirely  free  from  dis- 
charge, and  the  perforation  was  closed  by  a  thin  brownish  pellicle,  varnished 
in  appearance,  and  probably  a  fresh  growth  of  delicate  cutis  from  the  upper 
wall  of  the  external  auditory  canal. 

It  seems  fair  to  conclude  that  this  case  was  speedily  cured  by  the 
use  of  the  tympanic  syringe. 

Case  II. — Perforation  in  the  posterior  part  of  the  right  membrana  flaccin 'a  ; 
denuded  bone  felt  through  the  perforation  ;  mastoid  symptoms. — The  earlv  historv 
of  this  case  is  given  as  Case  L  among  the  cases  alluded  to  in  my  treatise.  As  a 
relapse  occurred,  and  the  cure  was  accomplished  thereafter  by  different  means 
from  those  employed  in  the  first  instance,  the  biter  notes  of  the  case  seem 
worthy  of  being  put  in  here. 

John  M.  was  first  treated  by  me  between  1872  and  1873,  from  his  seventeenth 
to  his  nineteenth  year,  for  a  chronic  purulent  discharge  from  a  posterior  perfora- 
tion in  the  right  membrana  flaccida.  The  disease  dated  back  to  early  childhood, 
and  was  supposed  to  be  due  to  severe  colds  which  he  had  contracted  in 
Canada.  After  checking  the  discharge  with  intervals  of  return,  the  case  passed 
from  my  notice  until  1879,  when,  in  his  twenty-fourth  year,  he  presented 
himself  for  treatment. 

On  the  2d  of  February,  1879,  I  found  the  external  auditory  canal  tumid  at 
the  inner  and  upper  end,  where  it  joins  the  membrana  tympani,  and  the  latter 
in  its  posterior  half  seemed  to  bulge  far  forward  toward  the  anterior  wall  of 
the  canal.  It  was  pinkish,  greatly  macerated  with  pus,  looked  like  ordinary 
skin,  and  the  malleus  was  not  visible.  "When  the  drum-head  was  pressed  upon 
below,  pus  welled  out  from  the  perforation  in  the  flaccid  membrane.  The  con- 
dition of  the  ear  at  that  time  had  been  brought  about  apparently  by  unavoid- 
able exposure  to  a  storm  of  wind  and  sleet  a  short  time  previous.  After  the 
exposure,  dull  earache  was  soon  felt,  then  a  discharge  set  in  for  the  first  time 
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for  nearly  four  years,  and  the  patient  once  more  sought  treatment.  The  mas- 
toid process  was  not  markedly  involved  at  this  time,  though  it  had  been  some 
years  previous  the  seat  of  great  pain  and  tenderness.  Denuded  bone  now  could 
be  felt  by  passing  a  probe  directly  through  the  perforation,  and  was  in  all  prob- 
ability a  bare  spot  on  the  margo  tympanicus,  or  on  the  incus.  The  hearing  was 
greatly  reduced,  the  pain  had  been  very  slight  within  the  twenty-four  hours 
just  passed,  the  general  health  was  good,  but  the  right  pupil  was  more  dilated 
than  the  left.  Tlie  ear  was  kept  carefully  cleansed  by  warm  water  syringing 
for  a  week,  during  which  the  patient  was  not  seen,  as  lie  resided  in  another  city 
where  lie  was  in  college. 

In  the  course  of  ten  days,  when  the  patient  was  seen  again,  the  drum-head 
had  assumed  a  more  normal  position  and  appearance  and  the  malleus  was  visi- 
ble. The  tympanic  cavity  was  at  this  time  cleansed  by  the  tympanic  syringe 
already  described. 

After  the  cleansing  a  few  drops  of  a  solution  of  nitrate  of  silver  (80  gr. — 
f.  |  j.)  were  injected  with  the  tympanic  syringe,  through  the  perf oration  into  the 
cavity  beyond.  At  home  he  was  to  keep  the  ear  clean  by  syringing  with  Cas- 
tile soap  and  warm  water.  In  four  days  the  membrana  tympani  was  seen  to 
have  assumed  still  further  a  more  normal  appearance  and  the  discharge  from 
the  perforation  was  less.  The  same  treatment  with  the  tympanic  syringe  was 
gone  through  with  and  the  patient  was  not  seen  for  a  week.  When  he  came 
again  there  was  scarcely  any  discharge,  and  the  membrana  tympani  looked 
nearly  normal  below  the  folds.  At  this  visit  a  solution  of  only  00  grains  of  ni- 
trate of  silver  to  the  fluid  ounce  of  water  was  applied  to  the  tympanic  cavity. 
By  the  use  of  the  tympanic  syringe  some  cheesy  matter  was  washed  out  through 
the  perforation  in  the  flaccid  membrane,  and  the  patient  10101*10  let  his  ear 
alone  and  not  to  syringe  it ;  but  he  did  not  carry  out  these  orders,  and  when 
he  came  again  a  small  polypus  was  seen  to  have  sprung  up  over  the  perforation, 
very  probably  as  the  result  of  too  much  syringing.  The  polypus,  which  was 
quite  vascular,  was  pulled  away  witli  Blake's  snare,  and  a  few  drops  of  a  solu- 
tion of  nitrate  of  silver  (480  gr. — f.  3  j.)  injected  into  the  cavity  through  the 
perforation,  without  any  discomfort  or  inflammatory  reaction.  In  a  week, 
when  the  patient  was  seen  again,  there  was  no  discharge  from  the  ear.  In  the 
course  of  a  fortnight  the  patient  caught  cold,  and  there  was  a  slight  return  of 
discharge  from  the  ear,  accompanied  by  tumidity  and  soreness  in  the  region  of 
the  perforation  and  the  posterior  wall  of  the  inner  end  of  the  auditory  canal. 
All  these  symptoms,  however,  soon  vanished  under  gentle  syringing  and  the 
injection  of  an  acid  solution  of  acetate  of  lead  and  laudanum,  by  means  of  the 
tympanic  syringe. 

The  denuded  surface  of  bone  felt  through  the  perforation,  now  seemed 
much  less  in  extent,  and  gradually  it  appeared  to  be  covered  over  with  peri- 
osteum, as  it  no  longer  cjuld  be  detected  with  a  probe.    The  hearing  became 
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relatively  normal,  the  patient  being  able  to  hear  the  voice  three  or  four  feet, 
and  a  pocket  watch  —    This  improved  condition  continued  for  some  months, 

1  Co  in.  L 

after  which,  the  patient  being  obliged  by  various  duties  to  stay  in  another  city, 
no  further  notes  of  the  case  can  be  given,  though  there  is  reason  to  believe  his 
condition  has  remained  good. 

At  no  time  in  this  case  was  there  ever  any  perforation-whistle 
upon  inflation  of  the  tympanum;  there  was  evidently  purulent 
matter  in  the  cavity  of  the  tympanum,  as  shown  by  the  welling  out 
of  pus  through  the  perforation  in  the  flaccid  membrane,  when  the 
membrana  tympani  below  the  folds  was  pressed  upon. 

The  hardness  of  hearing  was  at  times  profound,  and  the  symp- 
toms of  disease  in  the  back  part  of  the  upper  tympanum  and  mas- 
toid region  were  marked.  The  unequal  dilatation  of  the  pupils  is 
well  worthy  of  note,  for  it  is  said  by  the  patient  that  this  had  been  the 
case  always  since  his  ear  had  heen  affected,  i.e.,  since  he  was  twelve 
years  old  ;  it  consisted  in  a  partial  paresis  of  the  right  iris,  which, 
though  dilatable,  was  sluggish  under  the  same  stimulus,  in  compar- 
ison with  the  left,  and  it  would  never  open  as  widely  as  its  fellow. 

In  the  treatment  it  is  worthy  of  note  that  the  tympanic  syringe 
was  the  only  means  of  cleansing  and  medicating  the  diseased  cav- 
ity, and  also  that  the  very  strong  solutions  of  nitrate  of  silver  were 
efficient  in  their  action  and  caused  no  pain. 

Case  III. — Anterior  perforation  in  each  membrana  flaccida  ;  naso-pharyngeal 
catarrh;  'purulent  discharge  from  each  tympanic  cavity. — Theodore  M.,  aged 
ten  years,  is  said  to  have  had  discharge  from  his  right  ear  when  two  years  old, 
the  only  cause  of  which  is  said  to  have  been  cold  in  the  head.  Some  years 
later  the  left  ear  began  to  discharge  from  apparently  the  same  cause,  and  both 
have  run  greatly  ever  since.  Four  years  ago  he  had  measles,  since  which  the 
ears  have  been  worse. 

The  case  came  under  my  observation  through  the  courtesy  of  Dr.  H.  N. 
Spencer,  of  St.  Louis,  Mo.  Upon  inspection  I  found  each  external  auditory 
canal  half  filled  with  offensive  purulent  matter,  and  a  perforation,  anterior  to 
the  neck  of  the  malleus  in  each  membrana  flaccida  ;  the  rest  of  each  membrana 
tympani  was  intact.  The  nares  were  chronically  inflamed,  and  the  naso-pharynx 
clogged  with  a  scanty,  tenacious,  yellowish  mucus,  all  of  which  induced  the 
child  to  breathe  through  his  mouth.  The  aire  of  the  nose  were  hence  weak,  ill- 
developed,  and  the  nose  looked  pinched  and  too  small  for  his  face.  There  was 
not,  nor  has  there  ever  been,  any  bleeding  from  the  nose,  nor  can  blood  be  ob 
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tained  on  cotton,  on  a  probe  passed  behind  the  velum  into  the  naso-pharynx, 
there,  as  would  be  were  granulations  there.  His  lips  were  usually  parted  and 
dry,  and  the  fauces  looked  as  those  do  which  are  exposed  to  respiration  through 
the  mouth. 

The  hearing  on  the  left  side  was  for  the  voice  two  and  one-half  feet,  and 
on  the  right  side,  four  feet.  Both  ears  were  easily  inflated  either  by  Politzer's 
method  or  by  Valsalva's,  the  perforation- whistle  being  very  loud,  and  pus  was 
seen  to  issue  from  the  perforations  during  this  latter  inflation.  The  general 
appearance  of  patient  was  strumous. 

Treatment. — The  patient  was  now  to  have  applied  at  home,  to  each  nostril 
every  morning  on  getting  up,  five  drops  warmed  of  the  following  prescription  : 

IJ .  Zinci  sulph   gr.  j. 


This  was  applied  with  a  medicine-dropper  and  allowed  to  trickle  back 
through  the  inferior  nasal  meatus  to  the  fauces.  At  night,  in  a  similar  way, 
an  equal  quantity  of  a  solution  of  nitrate  of  silver  (|  gr. — f.  §  j.  water)  was 
applied  to  the  nares.  There  was  no  domestic  treatment  laid  out  for  the  ears. 
Each  day  I  syringed  them  first  with  an  ordinary  syringe,  and  then  cleared 
each  tympanic  cavity,  through  the  perforation,  by  means  of  the  tympanic 
syringe.  After  thus  cleansing  the  ears,  there  was  syringed  into  each  tym- 
panic cavity  a  small  quantity  of  absolute  (anhydrous)  alcohol.  The  naso- 
pharynx was  touched  each  day,  by  passing  a  tuft  of  cotton  on  an  aluminium 
probe,  soaked  with  the  following  mixture  : 

Potassii  iodidi   0.50  ctgr. 


This  treatment  was  carefully  carried  out  every  week-day  for  a  month,  du- 
ring which  the  nasal  respiration  improved,  and  there  was  much  less  hawking, 
especially  in  the  mornings,  on  getting  up. 

The  aural  symptoms  did  not  improve  under  the  alcohol  treatment,  the  mat- 
ter discharged  was  markedly  purulent,  and  it  might  be  said  that  the  ears  were 
exactly  as  they  were  before  the  month's  local  treatment.  Sometimes  the  left 
ear  seemed  to  discharge  less,  but  I  learned  that  this  had  always  shown  periods 
of  less  discharge,  no  matter  what  was  being  done  for  the  ears. 

Therefore,  on  November  8,  1880,  after  one  month  of  observation  of  the 
case  and  the  above  treatment  of  the  ears,  tfcvl  treatment  was  changed  from  the 
aleohol-applications  to  the  use  of  strong  solutions  of  nitrate  of  silver.  On  that 
date,  the  tympana  were  cleansed  as  formerly  with  the  tympanic  syringe,  and 
then  a  few  drops  of  a  solution  of  nitrate  of  silver,  sixty  grains  to  the  fluid 


Sodii  chloric! 
Aqua?  


gr.  iv. 


Tr.  iodinii . 
Aq.  destill 


5  ctgr. 
10  ctgr. 
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ounce  of  water,  were  injected  through  the  perforations  into  each  tympanum 
by  the  tympanic  syringe.  This  caused  no  sensation  of  any  kind  to  the  pa- 
tient, and  on  the  next  day,  after  cleansing  as  usual,  a  few  drops  of  an  eighty- 
grain  solution  of  nitrate  of  silver  was  injected  into  the  tympanum  with  the 
tympanic  syringe.  On  the  following  day,  i.e.,  after  two  applications  of  nitrate 
of  silver  as  above  stated,  the  discharge  seemed  slightly  less,  and  the  tympana 
were  cleansed  simply,  without  receiving  any  treatment  with  a  solution  of  ni- 
trate of  silver.  The  eighty-grain  solution  of  silver  applied  again  on  the 
llth  of  November,  but  nothing  except  cleansing  was  done  to  the  ears  on  the 
12th,  when  the  discharge  seemed  lessening.  The  fauces  were  still  touched 
every  other  day  with  the  iodine  solution  above  described. 

The  alse  of  the  nose  seemed  stronger  when  felt  during  his  movement  of 
them,  between  my  thumb  and  forefinger;  his  respiration  is  less  by  the  mouth, 
ami  he  hawks  and  spits  less  from  his  throat  and  blows  less  from  his  nose. 

The  case  "just  narrated  teaches  very  little,  if  anything,  by  its 
treatment,  so  far,  except  perhaps  the  stubbornness  of  such  forms  of 
disease.  The  Valsalvan  inflation  causes  pus  to  flow  from  the  per- 
forations and  gives  a  loud  perforation-whistle,  which  is  interesting, 
as  usually  perforations  in  the  menibrana  Haccida  are  not  attended 
with  a  perforation-whistle  on  inflation.  A  perforation,  too,  in  each 
membrane  is  noteworthy,  as  well  as  the  youth  of  the  patient,  these 
perforations  not,  as  a  rule,  being  observed  in  so  young  a  subject. 
The  case  is  given,  therefore,  on  account  of  its  history  and  descrip- 
tion, rather  than  for  the  success  of  its  treatment,  which  so  far,  No- 
vember 15,  18S0,  has  not  controlled  the  disease  to  any  marked  de- 
gree. 

Case  IV. — Destruction  of  the  entire  left  menibrana  fiaceida  ;  erosion  of  the 
margo  tympanicus ;  exposure  of  the  head  and  neck  of  tJie  malleus  and  of  the  body 
and  proximal  part  of  each  crus  of  the  incus. — Miss  H.,  aged  thirty-five  years,  came 
under  observation  November  3,  1880,  and  stated  that  she  was  affected  by  pain 
and  discharge  in  the  left  ear,  in  early  childhood.  This  past  summer,  in  August, 
she  bathed  freely  in  the  surf  at  Cape  May,  and  exposed  herself  to  the  full  en- 
trance of  water  into  both  ears.  She  finally,  after  two  or  three  weeks  of  such  ex- 
posure to  cold  salt-water,  observed  tinnitus  and  hardness  of  hearing,  with  some 
pain,  in  the  left  ear.  At  this  time  some  hardened  secretion  was  washed  from  her 
ear,  which  relieved  the  tinnitus  and  hardness  of  hearing,  the  pain  having  already 
ceased.  Dr.  H.  S.  Schell,  who  attended  to  the  case  for  me,  ordered  her  at  that 
time  to  use  a  warm-water  aural  douche,  but  she  could  not  on  account  of  the 
great  dizziness  caused  by  it.    The  menibrana  timpani  were  found  to  be  red, 
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opaque,  and  flat,  and  the  watch  was  not  heard  in  this  car,  but  the  tuning-fork, 
on  the  vertex,  was  heard  best  in  this  ear.  Air  entered  the  tympanum  upon  in- 
flation, but  no  perforation-whistle  was  elicited. 

In  the  course  of  a  day  or  two  the  hearing  rose  to  six  inches  for  the  watch 
and  the  destruction  of  the  flaccid  membrane  was  diagnosed,  and  from  the 
cavity  beyond,  a  cheesy  mass  was  removed. 

On  November  3,  1880,  when  first  observed  by  me,  entire  destruction  of  the 
flaccid  membrane  was  seen,  with  extensive  erosion  of  the  margo  tympanicus, 
which  exposed  to  view  most  distinctly  the  head  and  neck  of  the  malleus  and  the 
body  of  the  incus,  with  the  proximal  parts  of  each  crus.  These  ossicles,  so  far  as 
could  be  seen,  were  covered  with  their  natural  mucous-periosteal  covering,  and 
were  white  and  shining.  Entirely  around  and  above  them  there  was  a  semi- 
circular opening,  4  mm.  in  diameter,  which  permitted  a  view  into  the  upper 
part  of  the  tympanic  cavity,  under  the  tegmen.  This  cavity  was  partially 
packed  with  cheesy  debris,  after  removal  of  which  the  mucous  membrane 
lining  the  cavity  could  be  seen  by  careful  illumination.  This  membrane  was 
not  very  red,  but  looked  puckered  and  gave  off  a  thick,  offensive,  dark  and 
scanty  nutter,  not  sufficient,  however,  to  bathe  the  membrana  tympani  below 
the  folds.  When  first  seen  by  me,  there  was  also  a  slight  hemorrhage,  which 
continued  for  two  days  to  trickle  from  the  back  part  of  the  cavity  over  the 
back  part  of  the  drum-head  and  out  at  the  meatus.  This  had  been  observed 
at  the  meatus  by  the  patient  for  a  day  previous  to  her  coming  to  me.  Her 
hearing  at  this  time  in  the  affected  ear  was  three  to  four  feet  for  words  spoken 
in  a  low  tone. 

Cleansing  the  tympanic  cavity  by  means  of  the  tympanic  syringe  could 
not  be  carried  out,  because  of  the  great  dizziness  brought  on  by  a  trial  of  it. 
Recourse  was  then  had  to  absorbent  cotton  on  the  cotton-holder,  by  which  the 
cavity  was  very  gently  swabbed  out.  After  the  offensive  matter  had  been  re- 
moved in  this  way,  the  cavity  was  further  swabbed  out  by  absorbent  cotton 
soaked  in  Condy's  fluid  (permanganate  of  potash)  and  warm  water.  After  thus 
cleansing  and  disinfecting  the  cavity  it  was  medicated  by  conveying  to  it,  in 
the  same  manner,  some  of  the  following  mixture  : 

I*.    Liq.  plumbi  subacetatis   TT|_  xx. 


Acidi  acetici  diluti, 
Liq.  opii  sedativi. 
Aquae  


  TTL  vi. 

  Tft  xx. 

q.  s.  ut  ft.  f .  3  j. 


M. 


Under  this  latter  method  of  daily  cleansing  and  medicating  by  cotton  on 
the  cotton-holder,  the  discharge  ceased  in  twenty  days,  and  all  signs  of  otitis 
externa  diffusa  which  had  existed,  during  the  first  part  of  the  observation  of 
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the  case,  disappeared.  There  had  been  pain  at  times,  referred  to  the  left  eye 
and  brow,  and  under  the  left  ear;  sometimes  a  pain  had  darted  from  the  left 
ear  backward  toward  the  occiput.  The  perforation  became  much  smaller  and 
seemed  likely  to  close  entirely. 

Case  V. — Chronic  purulent  otitis  media  on  both  sides  ;  entire  destruction  of 
the  flaccid  membrane  on  the  right  side. — On  December  4,  1877,  the  Rev.  Mr.  Y., 
forty  years  old,  consulted  me  about  a  discharge  from  both  his  ears,  which  had 
existed  since  scarlatina  in  early  childhood.  He  was  of  German  origin,  and 
had  endured  a  life  of  hardship  as  a  boy,  when  he  had  been  beaten  a  good  deal 
about  his  head.  The  hearing  in  his  left  ear  was  nearly  gone,  but  the  right  ear, 
notwithstanding  the  destruction  of  the  flaccid  membrane,  retained  its  function 
almost  entirely. 

The  destruction  of  the  membrana  flaccida  had  been  accompanied  by  a  de- 
struction of  the  head  and  neck  of  the  malleus  and  the  body  of  the  incus;  the 
manubrium  of  the  malleus,  however,  remained  attached  to  the  membrana 
tympani.  All  the  membrana  tympani  proper  behind  a  line  marked  by  a  pro- 
longation of  the  long  axis  of  the  manubrium  was  also  destroyed,  and  the  red, 
velvety  mucous  membrane  of  the  tympanic  cavity  could  be  seen  beyond.  The 
condition  of  the  stapes  could  not  be  made  out. 

The  good  hearing  in  this  case,  in  spite  of  the  great  and  pecu- 
liar destruction  in  the  sound-conducting  parts,  must,  I  think,  he 
accounted  for  by  the  free  access  the  sound-waves  had  to  the  tym- 
panic cavity,  and  both  fenestrse. 

Case  VI. — Chronic  purulent  discharge  from  right  ear,  with  polypus  attached  to 
perforation  in  bach  part  of  membrana  flaccida. — Miss  D.,  aged  twenty -five  years, 
came  under  observation  January  25,  1880.  A  slight  purulent  discharge  was 
coming  from  the  right  ear.  Upon  inspection,  a  polypus  was  found  attached  to  the 
posterior  part  of  the  membrana  flaccida  ;  the  polypus  being  removed  by  Blake's 
snare,  a  perforation  in  this  membrane  was  detected.  The  point  of  attach- 
ment was  touched  with  chromic  acid,  in  five  days  a  little  powdered  crude  alum 
was  blown  into  the  fundus  of  the  ear,  over  the  perforation,  and  with  one  or 
two  repetitions  of  this,  in  less  than  a  month  the  discharge  ceased,  and  the  per- 
foration in  the  flaccid  membrane  closed.  An  interesting  feature  in  this  case, 
was  that  in  the  left  ear  there  was  a  cicatrized  perforation  in  the  central  part  of 
the  flaccid  membrane. 

The  hearing  in  the  right  ear  had  not  been  affected  by  the  disease,  to  any  ex- 
tent, which  leads  to  the  idea  that  the  disease  of  the  flaccid  membrane  in  this 
case  had  arisen  from  without,  and  by  erosion,  as  the  patient  had  been  in  the 
habit  of  picking  her  auditory  canal  with  pins  and  the  like. 
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Of  ten  cases  of  perforation  of  the  membrana  flaccida,  observed 
by  the  writer,  six  of  which  are  presented  in  this  paper,  the  follow- 
ing synopsis  is  given  : 


Sex. 


Ear. 


Males,  7. 
Females,  3. 


f  Right,  5. 
J  Left,  3. 
|  Unrecorded,  1. 
[  Both  sides,  1. 


Position. , 


( Anterior,  2   (in  the  double  case, 

|      Case  III.,  the  perforations  were 

]  anterior). 

"j  Posterior,  3. 

!  Central,  3. 

[Entire  destruction,  2. 


Cause         i  External  (traumatic),  3. 

\  Internal  (tympanic),  7. 


In  four  instances  in  which  there  was  marked  tympanic  dis- 
ease with  discharge,  a  polypus  was  found  growing  from  the  per- 
foration. In  the  treatment  of  the  tympanic  disease,  which  is 
usually  the  cause  of  the  perforation  in  the  membrana  flaccida,  no 
means  of  cleansing  and  medication  is  so  efficient  as  the  tympanic 
syringe. 


2G 


American  Journal  of  Otology. 


FATAL  CARIES  OF  THE  MASTOID. 

By  CHARLES  S.  RODMAN,  M.D..  of  Waterbury,  Conn.  ;  with  Remarks  by 
J.  ORNE  GREEN.  M.D. 

I  was  called,  on  the  evening  of  August  5,  1879,  to  see  W.  C. 
Y.j  a  pale,  thin,  undersized  lad  in  his  twenty-first  year.  By  the 
history  then  obtained,  he  had  been  somewhat  deaf  from  infancy, 
the  degree  varying  witb  his  general  health,  had  been  subject  to  at- 
tacks of  pain  in  his  head  with  nocturnal  delirium,  and  occasionally 
there  had  been  offensive  discharge  from  the  right  ear.  No  physi- 
cian had  been  consulted  at  any  time,  and  his  ears  had  never  been 
examined  by  any  aurist. 

He  had  now  been  quite  ill  for  two  days,  the  attack  having  been 
considered  to  be  identical  with  previous  ones,  though  more  severe. 
He  complained  of  severe  pain  in  the  right  temple  and  ear.  Tem- 
perature 101°,  pulse  135.  There  was  no  discharge  at  the  meatus, 
but  there  was  a  large  perforation  in  the  drum-membrane  and  sligth 
tenderness  over  and  just  above  the  mastoid  process.  For  two  nights 
he  had  hardly  slept,  and  had  been  slightly  delirious. 

A  diagnosis  was  given  of  otitis  media,  with  probable  extension 

to  mastoid  cells. 

Leeches  were  applied  behind  the  ear,  and  bromide  of  sodium 
given.  On  the  following  morning  he  seemed  better,  having  slept 
several  hours  ;  the  pain  was  diminished,  the  pulse  100,  temperature 
102°.  For  ten  days  improvement  continued  until  the  morning 
temperature  became  normal,  the  evening,  99.5°.  There  had  been 
no  discharge  from  the  meatus ;  appetite  and  strength  improved 
under  iron,  quinine,  and  stimulants.  The  diagnosis  of  mastoid  in- 
flammation was  so  far  modified,  that  his  father,  with  him  at  the 
commencement  of  his  illness,  returned  to  bis  business  in  Chicago. 

On  the  16th  there  was  an  increase  in  fever  and  pain,  with  some 
tenderness,  but  no  swelling  behind  the  ear.    An  incision  was  now 
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made  three-fourths  of  an  inch  behind  and  parallel  with  the  con- 
cha, and  the  periosteum  divided.  The  bone  exposed  was  firm  and 
healthy,  and  no  pus  was  discharged,  and  no  fistula  existed. 

On  the  18th,  about  8  a.m.,  he  suffered  a  violent  chill,  lasting 
twenty  minutes,  high  fever  following ;  pulse  running  up  to  140; 
temperature  to  105°.  Profuse  sweating  afterward  occurred. 
Finding  now  slight  swelling  over  the  temporal  bone  behind  the 
first  incision,  a  second  was  made  parallel  with  the  first,  and  some- 
what over  an  inch  from  the  concha.  From  this,  perhaps  half  a 
teaspoonful  of  offensive  pus  was  discharged,  and  this  continued  to 
flow  slowly,  the  incision  having  been  filled  with  lint  and  red  pre- 
cipitate ointment.  Quinine  was  ordered,  20  grains  once  a  day. 
A  chill  of  less  severity  occurred  in  the  afternoon,  one  on  the  19th, 
another  on  the  20th,  followed  by  high  temperature  and  pro- 
fuse sweating.  Suppuration  appeared  to  be  quite  freely  established 
on  the  21st,  and  there  were  no  more  chills  for  some  days.  The 
boy  meantime  had  become  so  deaf  that  it  was  difficult  to  commu- 
nicate with  him.  His  intellect  was  somewhat  clouded,  and  percep- 
tion dulled.  He  took  stimulants  and  food  in  fair  quantity;  slept 
very  well  with  the  aid  of  chloral  in  5  grain  doses.  Oppression  of 
the  sensorium  with  progressive  emaciation  made  his  condition  most 
unpromising,  when,  September  1st,  his  father  returned,  and  con- 
sented to  have  anything  done  which  might  afford  an  additional 
chance  for  life. 

Dr.  North  was  called  in  consultation  September  1st,  and  on  the 
following  day,  assisted  by  Dr.  Munroe  and  myself,  he  removed  a 
button  of  bone  with  the  trephine,  as  shown  in  the  specimen.  Sup- 
puration seemed  to  be  quite  free  from  the  necrosed  bone,  but  no 
marked  relief  followed,  and  the  patient  died  in  ten  clays  from  ex- 
haustion, referred  to  the  profuse  suppuration  and  hectic  fever. 

At  the  autopsy  only  a  slight  congestion  of  the  meninges  was 
found  ;  the  brain  was  healthy.  Pus  had  burrowed  deeply  in  the 
muscles  of  the  neck  between  the  mastoid  and  styloid  processes. 

Remarks. 

The  specimen,  consisting  of  the  right  temporal  bone,  is  an  in- 
teresting and,  in  some  respects,  an  unusual  one.    The  external  sur- 
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faces  of  the  petrous  bone  are  normal  in  every  respect.  The  inner 
surface  of  the  mastoid,  next  the  meninges,  was  extremelv  thin,  but 
free  from  disease  (the  thin  plate  of  bone  had  been  broken  after 
removal,  but  a  note  from  the  author  says  it  was  perfect  when  re- 
moved). At  the  extreme  lower  point,  where  the  sulcus  of  the  lat- 
eral sinus  passes  onto  the  base  of  the  skull,  the  inner  table  is  spongy 
and  evidently  carious  over  a  slight  extent  of  surface.  The  exter- 
nal table  of  the  mastoid  is  wanting  over  a  space  about  27  mm. 
long,  and  20  mm.  wide  where  the  trephine  had  been  used.  The 
whole  inside  of  the  mastoid  is  carious  throughout,  and  contains 
several  minute  sequestra  perfectly  loosened,  and  the  caries  extends 
into  the  cancellated  structure  of  the  squamous  bone,  and  there  is 
a  distinct  line  of  caries  along  the  inner  surface  of  the  suture  next 
the  parietal  bone.  The  lower  surface  of  the  mastoid  presents  three 
distinctly  carious  perforations  in  the  groove  next  the  tip  of  the  mas- 
toid, i.e.,  in  the  digastric  fossa.  The  anterior  one  of  these  openings 
involves,  apparently,  the  stylo-mastoid  foramen,  and  all  three  of 
them  communicate  with  the  large  carious  cavity  within  the  mastoid. 

On  exposing  the  antrum  mastoideum  and  tympanum,  the  caries 
is  seen  to  extend  forward  so  far  as  to  involve  about  one-half  of  the 
antrum,  where  the  dividing  line  between  the  carious  and  healthy 
bone  is  perfectly  defined.  The  remainder  of  the  antrum  and  the 
tympanum  proper  are  free  from  any  disease  of  the  bone  ;  the  soft 
parts  within  the  tympanum  had  been  so  injured  by  worms,  that  it 
is  impossible  to  speak  of  their  condition. 

From  the  history  of  the  case,  and  from  the  specimen,  it  is  evi- 
dent that  there  was  a  caries  limited  to  the  inside  of  the  mastoid, 
and  produced  by  a  chronic,  purulent  inflammation  of  the  tym- 
panum;  but,  instead  of  nature  seeking  relief,  as  is  usual,  bj  per- 
foration of  either  the  outer  or  inner  table  of  the  mastoid,  the  base 
of  the  mastoid  was  the  first  to  be  perforated,  and  there  was  the 
gravitation  of  pus  into  the  deep  muscles  of  the  neck.  In  this  re- 
spect the  case  is  unusual.  It  is  also  of  great  interest  as  showing 
how  the  mastoid  disease,  although  secondary  to  the  tympanic  in- 
flammation, becomes  the  important  feature  in  a  case,  and  how  a 
caries  may  be  entirely  limited  within  the  mastoid  itself,  i.e.,  with- 
in the  mastoid  cavity,  without  producing  external  periostitis. 
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IMPACTED  FOREIGN   BODIES  IN    THE  EXTERNAL 
AUDITORY  MEATUS. 

By  FRANCIS  H.  BROWN,  M.D., 

BOSTON. 

I  wish  to  discuss,  very  briefly,  the  presence  in  the  external  ear 
of  a  series  of  foreign  bodies  which  from  their  size  nearly  or  entirely 
correspond  with  the  extreme  calibre  of  the  meatus,  and  especially 
of  those  of  a  vegetable  character,  which  expand  by  moisture  and 
hence  are  liable  to  become,  to  a  greater  or  less  extent,  impacted. 

The  view  which  I  entertain  is,  to  a  certain  extent,  in  opposition 
to  that  expressed  by  writers  on  the  subject,  but  1  think  a  word  may 
fairly  be  said  for  what  seems  to  me  the  rational  treatment  of  such 
cases. 

Judging  from  the  remarks  of  some  authors,  the  meatus  audito- 
rius  is  looked  on  as  a  terra  incognita,  much  as  the  colon  or  the 
pleural  cavity  would  be,  and  its  investigation  to  be  entered  on  as 
we  should  that  of  any  of  the  inner  organs  of  the  body.  Every  prac- 
titioner should,  on  the  contrary,  recognize  the  fact  that  the  entire 
passage  of  the  outer  ear  is  within  his  sight  and  that  the  treatment 
of  its  diseases  should  be  governed  by  the  same  rules  which  would 
dictate  his  care  of  any  other  portion  of  the  body's  surface. 

In  looking  over  the  works  of  various  authors  on  aural  surgery  I 
find  a  marked  sameness  in  the  ideas  expressed  by  them  ;  the  same 
list  of  foreign  bodies  is  given  in  detail;  the  same  cases,  some  im- 
portant and  many  unimportant,  are  referred  to  and  passed  from 
one  to  the  other;  while  the  same  line  of  treatment,  whether  wise  or 
unwise,  or  failure  to  treat,  apparently  becomes  hereditary  to  each 
new  writer  on  the  subject,  and  is  deemed  the  canonical  method.  The 
foreign  bodies  which  particularly  claim  our  attention  now  are  those 
vegetable  substances,  such  as  beans,  peas,  and  kernels  of  corn,  which 
nearly  occupy  the  passage  at  the  first,  which  become  swollen,  and 
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thus  more  serious  intruders  by  their  increase  in  bulk.  For  the  re- 
moval of  such  foreign  bodies  the  syringe,  probe,  curette,  and  similar 
instruments  often  prove  of  no  avail,  though  of  frequent  use  in  the 
elimination  of  loose  substances.  The  successful  use  of  the  syringe 
(and  I  certainly  agree  with  all  authors,  from  the  earliest  to  the 
most  recent,  that  this  method  of  elimination  is,  without  doubt,  the 
best  when  it  can  be  employed)  implies  a  comparatively  loose 
body,  certainly  one  which  does  not  entirely  close  the  meatus,  and 
which  allows  either  the  nozzle  of  the  syringe  to  be  insinuated,  or 
the  stream  of  water  to  be  forced  beyond  it.  In  all  such  cases  the  vis 
a  tergo  offered  by  the  water  can  seldom  fail  to  bring  out  the  for- 
eign body. 

Dr.  Dewitt  somewhat  quaintly  remarks,  "  The  surgeon  should 
always  make  certain,  by  an  examination  with  the  speculum,  that 
there  is  a  foreign  body  present  before  he  begins  poking  instru- 
ments into  the  ear,  remembering  that  a  late  eminent  hospital  sur- 
geon is  said  to  have  dragged  out  the  stapes  while  fishing  for  a  small 
nail  which  was  not  in  the  ear  at  all." 

The  point  I  wish  to  make  is  that  tightly  impacted  bodies  in  the 
ear  must  be  removed;  that  the  practice  of  allowing  them  to  rest, 
even  in  cases  where  no  apparent  and  immediate  irritation  or  in- 
flammatory action  are  present,  does  not  offer  assurance  that  subse- 
quent trouble  will  not  arise,  and,  in  fact,  that  at  some  time  or  other, 
with  the  accumulation  of  cerumen  in  the  ear,  with  the  access  of 
a  cold,  or  by  some  other  means,  the  meatus  is  very  likely  to  take  on 
inflammatory  action,  in  which  case  tl*e  integrity  of  the  middle  ear 
may  be  jeopardized.  If  the  body  is  firmly  impacted  in  the  ear 
from  the  first  its  very  presence  and  pressure  induce  (edema  of  the 
meatus,  and  the  longer  it  remains,  the  more  unsatisfactory  will  be 
the  attempt  to  remove  it. 

Gruber,  in  the  Wiener  medizinische  Zeitung,  advises  extreme 
caution  in  extracting  foreign  bodies,  and  follows  the  advice  of  Dief- 
fenbach  and  others,  to  allow  them  to  remain  an  indefinite  time, 
until  swelling  is  reduced  and  suppuration  has,  to  a  certain  extent, 
ceased.  It  must  have  occurred  to  the  learned  otologist  that  a  col- 
lection of  pus  behind  the  body  wYmld  act  seriously  on  the  mem- 
brane and  might  cause  grave  injury  to  that  portion  of  the  ear,  as 
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well  as  to  those  more  central  still.  I  cannot  help  feeling  that  the 
foreign  hod}',  while  it  remains  within  the  meatus,  must  he  a  con- 
stant source  of  irritation,  and  no  delay  whatever  will  release  a  body 
which  is  actually  firmly  impacted. 

A  writer  in  the  Dublin  Medical  Press,  of  January  27,  1864, 
says  :  "  Beyond  a  forceps,  an  ear-scoop,  with  a  long  handle,  and  a 
small  cork-screw,  almost  all  the  instruments  recommended  for  this 

purpose  are,  more  or  less,  toys  or  dangerous  If  the 

gentlest  endeavor  (or  syringing),  during  which  the  eye  guides  the 
hand,  do  not  succeed,  the  hody  should  he  left  in  the  ear — aye,  '  even 
were  it  a  dagger's  point' — and,  strong  as  the  expression  seems,  the 
author  justifies  it  hy  reference  to  cases  on  record  in  which  pointed 
bodies  have  remained  for  years  in  the  ear  with  impunity. 
Leaving  the  hody  in  the  ear  then,  warm  water  syringing  and  soft 
poultices  are  to  be  resorted  to  until  the  ensuing  suppuration  loosens 
it  and  gives  it  a  new  direction."  Von  Troltsch  says:  "  Generally 
the  presence  of  these  bodies  in  the  ear  is  less  injurious  than  the  at- 
tempt to  remove  them." 

As  examples  of  what  may  be  expected  when  such  foreign  bodies 
are  allowed  to  remain,  Mr.  Hutchinson  speaks  of  a  child  with  a 
locust  bean  in  its  ear,  "  which  it  has  been  found  impracticable  to 
remove.  After  persevering  attempts  he  tried  his  favorite  method 
with  a  loop  of  wire,  but  found  it  impossible  to  get  the  wire  round, 
as  the  bean  had  swollen  and  filled  the  cavity.  A  second  attempt 
was  made  in  a  few  days  with  a  like  result.  A  week  later  the  child 
was  feverish  and  had  much  pain  in  the  head.  Then  paralysis  of 
the  portio  dura  came  on." 

Lowenburg,  in  his  paper  on  the  agglutinative  process,  announces 
that  the  vast  majority  of  practitioners  are  unable  to  use  the  ordi- 
nary instruments  for  extracting  foreign  bodies  from  the  ear  with- 
out injury  to  the  patient,  and  narrates  many  cases  to  prove  that 
not  only  the  patient  suffers  more  from  attempts  at  extraction,  but 
that  it  not  infrequently  happens  that  the  surgical  interference  has 
been  applied  to  the  wrong  ear,  and  states  that  children  have  been 
brought  to  him  with  the  right  ear  inflamed,  as  the  result  of  manipu- 
lation on  the  part  of  friends  or  inexperienced  surgeons,  while  the 
foreign  body  was  lying  unnoticed  and  harmless  in  the  left  ear.  lie 
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would  exclnde  all  instrumental  interference  with  foreign  bodies, 
and  would  confine  himself  solely  to  the  use  of  the  syringe  or  the 
agglutinative  method,  a  process  which  he  claims  was  employed  bv 
Celsns  (Lib.  VL,  cap.  7).  It  must  be  remembered,  however,  that 
there  are  cases  in  which  the  pressure  on  the  lining  membrane  has 
been  so  great  as  to  cause  a  burr  of  an  oederaatous  character,  which 
the  feeble  traction  of  the  agglutinative  process  would  have  no 
power  to  overcome. 

As  indicative  again  of  the  caution  which  it  is  necessary  to  use 
in  the  treatment  of  the  ear.  Sir  Benjamin  Brodie  speaks  of  a  child 
with  a  pea  in  its  ear,  in  which  the  membrana  tympani  was  broken 
in  the  attempts  to  extract  it,  and  death  ensued.  On  examination 
of  the  body  after  death  the  membrana  tympani  was  found  to  have 
been  destroyed  by  the  violence  winch  had  been  used,  the  pea  had 
been  forced  into  the  tympanum,  and  the  rough  usage  of  that  cavity 
had  caused  inflammation,  which  had  extended  to  the  membranes  of 
the  brain. 

The  whole  series  of  forceps,  from  the  crude  instruments  of  the 
earliest  snrgeons  to  those  of  the  present  day,  are  manifestly  unfit 
for  securing  a  firm  grip  on  a  foreign  body  which  presents  but  a 
small  part  of  its  surface,  and  that  a  convex  one.  to  their  grasp.  To 
this  remark  I  make  the  one  exception  of  the  Tiemann  bullet 
forceps,  so  successfully  used  in  the  late  war  of  the  rebellion,  and 
its  smaller  form,  which  finds  a  place  in  some  of  the  pocket  cases  of 
the  present  day.  In  this  instrument  the  teeth  are  set  in  such  a 
manner  that  even  when  only  a  small  part  of  the  foreign  body  can 
be  reached,  they  can  be  firmly  engaged  in  it  and  a  considerable 
extractive  force  can  be  employed.  It  will  be  remembered  that  a 
trifle  more  of  space  is  obtained  and  the  ease  of  extraction  increased 
in  the  case  of  a  tightly  fitting  body,  if  the  patient  is  caused  to  open 
his  month  during  the  process,  an  experiment  which  any  one  can 
try  bv  putting  his  little  finger  in  his  ear. 

Were  it  not  recommended  by  such  a  man  as  Von  Troltsch,  it 
would  seem  the  height  of  barbarism,  as  well  as  utterly  futile,  to 
make  an  opening  into  the  auditory  canal  behind  the  ear,  and  in- 
deed, as  the  body  is  generally  deeply  inserted,  it  is  difficult  to  see 
how  such  a  manoeuvre  could  be  of  any  practical  utility,  but  Von 
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Troeltsch  distinctly  says  (Haifs  Journal,  XL VIII.,  391),  "  If  a  case 
came  under  my  observation  where  an  impacted  body  produced  such 
symptoms  as  to  indicate  an  energetic  mode  of  treatment  for  its  re- 
moval, and  delay  was  not  practicable,  I  should  hasten' to  extract  it 
by  an  operation,  by  making  an  opening  through  the  wall  of  the 
meatus,  so  as  to  admit  of  its  beino;  approached  and  seized  from  be- 
hind." As  Dr.  Gross  says,  "  The  idea  of  separating  the  auditory 
canal  from  the  squamous  process  of  the  temporal  bone,  with  a  view 
of  obtaining  access  to  the  extraneous  substance,  as  suggested  by  Von 
Troeltsch  is  so  absurd  that  it  ought  to  be  ranked  among  the  exploded 
notions  of  the  barbarous  ages." 

To  bear  me  out  in  my  view  that  an  impacted  body,  of  the  kind 
mentioned,  should  be  extracted  from  the  ear,  if,  by  any  possibility 
it  can  be  accomplished,  the  remarks  of  three  authors  are  in  point. 
Nottingham,  in  his  "  Diseases  of  the  Ear,"  says  :  "  A  seed,  or  other 
vegetable  substance,  capable  of  expansion,  not  to  say  of  germination, 
should  not,  on  any  account,  be  allowed  time  for  the  alteration  alluded 
to;  for  the  suffering  produced  by  any  body  of  the  kind,  expanding 
within  the  deeper  and  unyielding  part  of  the  meatus,  and  hence 
pressing  upon  its  highly  sensitive  surface,  is  of  a  most  disturbing, 
not  to  say  maddening  character." 

Voltolini  mentions  the  fact  that  the  "  lining  of  the  meatus  is  of 
great  importance  ;  for  while  the  cutis,  as  long  as  it  covers  the  carti- 
laginous portion  of  the  meatus  is  1.5  mm.  in  thickness,  as  soon  as  it 
passes  on  to  the  bony  portion  of  this  organ,  it  becomes  suddenly 
only  0.1  mm.  or  fifteen  times  less  thick,  and  so  intimately  and 
firmly  is  it  here  united  to  the  periosteum  that  it  comes  away 
with  the  periosteum  from  the  bone  rather  than  admit  of  being  sep- 
arated from  it,  so  that  the  important  result  occurs  that  every  inflam- 
mation of  the  cutis  is  also  a  periostitis,  and  the  covering  of  the 
meatus  may  be  easily  injured,  leaving  the  bone  bare."  Voltolini 
has  used  the  galvano-cautery  in  these  cases  with  the  best  effect. 
Employing  the  finest  points  he  gradually  burns  a  hole  through  the 
foreign  body,  which,  being  thus  broken  up,  is  easily  removed. 

Guersant,  in  a  number  of  the  Bui.  yen.  de  therapeutique, 
6ays,  "  All  these  foreign  bodies,  when  they  remain  in  the  auditory 
canal,  principally  those  which  swell  up,  may  occasion  severe  acci- 
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dents,  such  as  inflammation,  suppuration,  cerebral  symptoms,  men- 
ingitis. Hence  it  is  important  to  relieve,  as  soon  as  possible,  chil- 
dren who  have  in  their  ears  a  pea  or  a  seed  which  may  swell  up  on 
becoming  moist."  1 

1  Since  the  above  article  was  sent  to  the  printer  a  case  of  impacted  foreign  body 
has  occurred  in  a  patient  of  Dr.  C.  J.  Blake.  He  kindly  asked  me  to  see  it  with 
him,  and  has  allowed  me  to  mention  it.  F.,  a  clergyman's  child,  five  years  of  age, 
presented  himself,  having  a  foreign  body  of  considerable  size  deeply  and  firmly  im- 
pacted in  the  ear.  The  syringe,  curette,  and  other  instruments  had  been  apjilied 
without  effect.  The  foreign  body  presented  a  convex  surface  of  limited  extent, 
on  which  ordinary  forcejis  had  no  hold.  It  was  found  to  be  immovable.  The 
child  was  etherized,  a  strong  ray  of  light  was  thrown  into  the  ear  by  the  frontal 
mirror,  and  then,  by  the  aid  of  the  Tieman  forceps,  Dr.  Blake  removed  a  full-sized 
kernel  of  corn.  The  well-marked  burr,  to  which  reference  was  made  in  the  article, 
had  formed  both  before  and  behind  the  foreign  body.  The  condition  existed 
which  has  been  already  described.  The  body  had  been  so  firmly  forced  into  the 
ear  that  pressure  was  exerted  on  the  lining  membrane,  and  a  burr  of  oedema  had 
ensued.  This  in  itself  would  go  far  toward  preventing  examination  of  the  body 
by  ordinary  means.  Moreover,  the  pressure  on  the  thin  cuticle  could  not  fail  of 
inducing  inflammation  of  the  periosteum  immediately  beneath  it,  and  the  occlu- 
sion of  the  meatus  would  imprison  any  secretion  which  might  be  formed  and  ren- 
der it  impossible  to  observe  changes  occurring  near  the  membrane.  Under  these 
conditions  and  liabilities  forcible  extraction  was  urgently  called  for. 
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A  MODIFICATION  OF  THE  EAR  AND  THROAT 
MIRROR. 

By  OREN  D.  POMEROY,  M.D., 

NEW  YORK. 

The  above  mirror  is  a  modification  of  the  one  sold  in  the  shops 
in  New  York,  under  my  name.  A  mirror  somewhat  similar  to  the 
old  one  was  devised  by  Dr.  R.  F.  Weir,  of  this  city. 


I  had  objected  to  the  mirror  formerly  in  use,  on  account  of  its 
lateral  movements  being  too  limited,  the  clamp  holding  the  ball 
striking  against  the  back  of  the  mirror  when  the  excursions  were 
carried  too  far  to  either  side.  I  had  diminished  this  objection  by 
bevelling  the  edges  of  the  clamp,  and  applying  a  milled  head- 
screw  to  hold  the  clamp,  but  still  the  movements  were  too  limited 


36 


American,  Journal  of  Otology. 


to  satisfy  me.  I  always  have  been  an  advocate  of  looking  through 
the  aperture  of  the  mirror,  and  to  do  this  comfortably  the  latter 
needs  to  move  very  far  in  every  direction.  The  cut  will  readily 
show  how  very  complete  mobility  is  obtained.  The  old  instrument 
had  the  ball  attached  to  a  stem  which  projected  from  the  back  of 
the  mirror  at  right  angles  to  it.  The  one  under  consideration  has 
a  somewhat  longer  stem,  which  is  bent  so  that  the  ball  points  di- 
rectly upward,  allowing  the  clamp  to  swing  completely  around  in 
the  horizontal  meridian,  withont  once  striking  the  back  of  the 
mirror.  As  some  prefer  the  mirror  to  be  placed  above  the  eyes, 
against  the  forehead,  the  clamp  is  so  bevelled  as  to  allow  of  this 
adjustment. 

Others  prefer  the  mirror  to  be  placed  below  the  eyes,  but  this 
instrument  cannot  be  adjusted  to  that  position  for  obvious  reasons. 
This  mirror  was  found  to  have  a  limited  movement  from  side  to 
side — that  is,  as  a  pendulum  would  move.  That  objection  was 
met  by  deeply  bevelling  the  ends  of  the  clamp.  As  now  arranged, 
this  appears  to  me  a  very  perfect  instrument.  Great  care  has  been 
taken  to  make  the  aperture  in  the  mirror  of  sufficient  size  so  as 
not  to  be  obliterated  when  it  is  turned  far  to  one  side.  The  mirror 
is  ground  from  very  thin  glass  so  as  to  have  slight  depth  of  border 
to  the  aperture,  giving  less  opportunity  for  annoying  reflections  of 
light  at  its  borders,  besides  being  well  covered  with  a  dull  black 
coloring  matter  to  still  further  avoid  reflections.  The  metallic 
portion,  or  backing  of  the  mirror,  should  have  a  larger  aperture 
than  that  in  the  glass.  I  am  not  at  all  in  favor  of  using  the  mirror 
without  a  perforation  in  the  glass,  for  many  reasons  which  seem 
to  me  satisfactory.  The  forehead-band  is  made  of  inelastic  ma- 
terial, as  being  more  durable  than  the  gum-elastic  bands  formerly 
in  use,  and  more  agreeable  to  the  head— the  continuous  pressure 
of  the  rubber  band  being,  after  a  time,  quite  annoying.  This  band 
may  be  made  of  strong  silk  or  muslin,  or  even  of  thin  and  flexible 
leather;  or  the  portion  attached  to  the  forehead-piece  of  hard  rub- 
ber may  be  made  of  strong  leather,  as  is  the  case  with  the  mirror 
used  by  Dr.  Buck  of  this  city,  as  this  is  the  portion  soonest  worn 
out — besides  the  mirror  is  held  more  firmly  on  the  forehead  by  the 
material  of  the  band  being  rather  stout  in  this  portion.    I  use  a 
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mirror  of  from  six  to  eight  inches  focus,  as  artificial  light  is  gene- 
rally preferred  by  me.  If  daylight  is  used,  a  focus  of  nearly  or 
ijuite  double  this  should  be  employed.  The  throat  men  prefer  a 
pretty  long  focus  to  the  mirror. 

The  clamp  being  made  of  metal  is  much  more  durable  than 
the  hard  rubber  sometimes  used.  Tbe  forehead-piece  is  some- 
times padded,  but  that  seems  to  me  to  be  unnecessary,  and  it  is  an 
annoyance,  as  it  frequently  wears  out.  As  at  present  constructed 
this  mirror  seems  to  me  to  have  reached  a  maximum  of  durability. 
I  do  not  recommend  a  separate  handle  for  examining  while  the  in- 
strument is  held  in  tbe  hand,  as  it  is  wholly  unnecessary  and  com- 
plicates the  instrument,  it  being  held  in  the  hand  perfectly  well 
by  the  forehead-piece.  When  critical  examinations  of  the  ear  are 
made  for  purposes  of  diagnosis,  it  seems  to  me  more  agreeable  to 
hold  the  instrument  in  the  hand,  and  not  to  place  it  on  the  forehead. 
This  instrument  is  most  admirably  made  by  Stohlmann,  Pfarre  6c 
Co.,  of  New  York. 
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BOOK  NOTICES. 

PRIMORDTALI5RUSKEN  OG  DENS    FORBENING  I  DET    MENNESKELLIGE  KRANIUM 

for  Fodselen.  (The  primordial  cartilage  and  its  ossification  in  the  hu- 
man cranium  before  birth.)  By  Dr.  Adolph  Hannover,  Copenhagen, 
1880.    180  pp.  2  PI. 

The  first  twenty-four  pages  of  Hannover's  monograph  contain  a  historical 
and  critical  review  of  the  works  of  prior  investigators.  The  author  succes- 
sively gives  the  views  of  DugCs,  whose  researches,  according  to  Kolliker,  gave 
the  point  of  issue  to  the  results  later  obtained  by  Rathke  and  Jacobson,  and 
who  first  used  the  name  "primordial"  in  connection  with  the  cartilaginous 
part  of  the  cranium;  Rathke;  Jacobson,  who  applied  the  name  of  primordial- 
cranium  to  the  morphological  foundation  of  the  cranium;  Eschricht;  Spondli, 
who  gave  the  first  detailed  description  of  the  primordial  cranium  and  its  ossifi- 
cation in  different  mammalia  and  in  man,  and  who  justly  made  the  observa- 
tion, that  it  is  not  right  to  speak  of  the  primordial  cartilage  in  the  cranium,  as 
if  it  were  a  connected  whole,  but  rather  of  parts  or  regions  within  the  cranium, 
the  limits  of  which  appear  more  definitely  with  the  extension  of  ossification. 
We  meet  further  Kolliker's  first  investigations,  undertaken  with  Spondli,  but 
published  some  years  later,  Bidder  and  Reichert,  the  later  researches  of  Kolli- 
ker, H.  Miiller,  Betz  and  Meyer;  the  former  inclining  to  the  views  of  Ki>lliker, 
the  latter  supporting  Reichert,  Bruch,  Virchow,  and  Gegenbaur.  A  critical  re- 
view is  given  of  the  views  of  these  authors,  and  the  general  observation  made, 
that,  wh  it  hitherto  was  called  intracartilaginous  (enchondral)  ossification,  is 
only  a  calcification,  while  real  ossification — from  bone  corpuscles,  which  can 
only  with  certainty  be  stated  from  microscopical  examinations— occurs  always, 
at  least  in  the  higher  vetebrata,  through  the  medium  of  the  perichondrium  or 
periosteum. 

The  second  chapter,  seventy-two  pages,  contains  the  examination  of  twenty- 
five  human  embryos  of  from  nearly  two  to  eight  months,  with  that  of  some 
details  in  an  additional  foetus  of  the  same  age.  In  the  making  up  of  this  series 
the  size  is  taken  into  consideration  as  well  as  the  age,  so  that  the  series  is  a  con- 
tinued one  in  both  regards.  The  longest  longitudinal  and  transverse  diameters 
of  the  head  are  given  for  every  foetus.  The  measurements,  expressed  in  millime- 
tres, are  intracranial.  The  longitudinal  diameter  is  taken  from  the  region  of  the 
protuberantia  occipitalis  interna  to  the  anterior  edge  of  the  lamina  cribrosa,  so 
that  the  pars  nasalis,  which  belongs  to  the  primordial  cranium,  but  lies  outside 


Book  Notices. 


39 


of  the  cranial  cavity,  is  not  included  in  this  measure.  While  Lowe  found  the 
auricle  in  visible  formation  in  a  foetus  only  one  centimetre  long,  in  Hannover's 
first  two  cases  there  was,  with  a  length  of  twenty-seven  and  twenty-eight  milli- 
metres, no  vestige  of  external  ear,  or  it  was  hardly  distinct. 

The  third  chapter  contains  the  deductions  made  from  the  preceding  exami- 
nations, and  consequently  the  author's  views  on  ossification  in  the  primordial 
cartilage  of  the  cranium.  We  propose  to  give  here  the  general  results  of  his 
researches,  and  in  regard  to  the  detailed  description  of  the  ossification  in  the 
cranial  bones  separately,  to  mention  only  those  which  will  be  of  special  in- 
terest to  the  readers  of  this  journal,  the  os  temporale  and  ossicula  auditus. 

The  cartilage  which  surrounds  the  chorda  dorsalis,  forms  probably  in  the 
earliest  stages  one  coherent  mass,  in  which  subsequently  the  separate  vertebra? 
are  formed.  The  cartilage  does  not  completely  surround  the  chorda,  but  is 
wanting  at  the  dorsal  side,  so  that  the  backward  growing  vertebral  arches  are, 
at  first,  not  united  in  the  median  line  of  the  back.  In  the  same  manner  the  car- 
tilage which  belongs  to  the  cranium  is  open  backward  and  the  roof  of  the  cra- 
nium is  membranous  to  greater  or  less  extent,  for  a  certain  time,  while  its 
fundus  is  formed  of  cartilage.  This  cartilage  appears  first  as  a  coherent  mass, 
but  of  different  thickness  in  different  places,  and  already,  before  the  end  of  the 
second  month,  the  subsequent  form  of  the  bone  is  distinctly  indicated,  but 
without  the  definite  limits  that  are  later  given  by  different  sutures.  This 
primordial  cartilage  gives  the  foundation  for  the  os  occipitale,  os  sphenoideum, 
os  ethmoideum  with  the  conch;e  infirnue,  the  ossa  temporalia  and  ossicula  audi- 
tus. All  the  other  bones  have  no  such  cartilaginous  foundation,  but  they  are 
formed  through  membranes  of  connective  tissue,  while  the  limits  of  each 
single  bone  are  more  or  less  distinct  from  the  outset. 

The  manner  in  which  a  bone  originating  in  the  primordial  cartilage  forms, 
is  different  from  that  in  which  a  bone  is  formed  from  membranes.  In  the 
cranium,  as  in  other  parts  of  the  primordial  skeleton,  columna  vertebralis  or 
extremities,  there  are  several  points  of  ossification  which  afterward  connect. 
But  a  bone  which  forms  in  membrane  has  but  one  point  of  ossification,  or  at 
least  but  one  cardinal  point  to  which,  during  the  progress  of  development,  some- 
times secondary  points  are  added.  There  also  is  a  difference  in  the  points  of 
ossification  themselves,  for  in  the  bone  which  forms  in  membrane  they  begin 
with  an  extremely  thin  scale,  while  in  the  primordial  cartilage  they  possess 
different  forms,  but  always  a  certain  thickness,  and  as  they  are  not  formed  on 
the  surface  they  are  always  surrounded  by  cartilage.  These  differences  show 
not  only  in  the  bones,  which  owe  their  formation  to  membranes,  like  the  os 
frontale,  parietale,  and  all  bones  of  the  face,  but  the  same  obtains  with  parts 
of  the  bone,  which  afterward  unite  with  bones  formed  in  the  primordial 
cartilage.  All  the  latter  bones  connect  with  bone  substance  formed  in  mem- 
brane, and  only  after  this  connection  is  their  form  completed.  So,  for  in- 
stance, in  the  os  occipitale  the  part  which  lies  anteriorly  and  superiorly  to  the 
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linea  semicircularis  superior  is  not  formed  in  cartilage,  but  in  membrane.  In 
the  os  sphenoideum  the  same  occurs  with  the  cornua;  in  the  os  ethmoideum  the 
lanini  papyracaa;  in  the  os  temporals  the  entire  squama,  the  anterior  part  of 
the  tegm.'n  tympani,  and  the  meatus  auditorious  externus.  Among  the  ossicula 
aalitus  th3  processus  longus  mallei  is  not  formed  from  cartilage,  while  the 
processus  Meckelii,  which  is  present  in  the  primordial  cartilage,  disappears 
before  the  end  of  gestation. 

Histologically,  the  result  of  both  formations  is  the  same  when  completed,  as 
no  difference  in  bone  corpuscles  can  be  shown.  H.  Midler  was  the  first  to  ob- 
serve that,  as  well  in  the  original  as  in  the  calcified  cartilage,  there  appeared 
canals,  partly  filled  with  narrow  cells,  partly  with  nuclei.  These  nuclei  sup- 
ply material  not  only  for  the  stellate  bone  corpuscles,  but  also  for  the  interme- 
diate bone  substance,  and  the  same  nuclei  he  has  shown  to  exist  in  the  connec- 
tive tissue  which  forms  the  periosteum.  Gegenbaur  has  called  these  nuclei 
"osteoblasts." 

For  the  purpose  of  examination  Hannover  recommends  a  foetus  three  months 
old,  in  which  the  different  periods  of  ossification  can  be  followed  up  in  the 
lower  part  of  the  squama  occipitalis,  the  pars  basilaris,  the  semilunar  ossifica- 
tion back  of  the  condyli,  the  alse  magure,  etc.  The  name  of  ossification  is 
here  used  in  a  general  sense,  for  originally  it  is  calcification,  although  ossifica- 
tion rapidly  follows,  and  only  microscopical  examination  can  show  the  differ- 
ence, as  bone  corpuscles  only  justify  the  diagnosis  of  ossification  and  are  en- 
tirely different  from  calcified  cartilage-cells. 

In  a  perpendicular  section  of  the  cartilage  in  the  lower  part  of  the  squama 
occipitalis  we  find  at  the  outside  a  periosteum,  which  afterward  receives  the  name 
of  galea  aponeurotica,  consisting  of  fine,  smooth,  straight  or  but  slightly  curved 
fibres,  mixed  with  small,  oval  or  shuttle-form  nuclei,  which  provide  material 
for  the  future  osteoblasts.  The  most  external  layer  has  fewer  nuclei  and  ap- 
pears more  like  real  connective-tissue  fibres,  but  with  less  pronounced  curves. 
Under  the  periosteum  is  an  extremely  fine  membrane,  which  shall  later  be 
discribed.  At  the  surface  which  is  directed  toward  the  brain,  the  cartilage  is 
covered  with  a  very  thin  layer,  containing  few  fibres,  often  with  a  granular 
surface;  this  layer  is  also  mixed  with  a  number  of  small,  round,  or  oval  nuclei, 
of  which  some  are  larger  than  the  others.  This  layer  is  more  closely  connected 
with  the  cartilage  than  the  outside  periosteum,  and  does  not  appear  to  be  trans- 
formed into  the  dura  mater,  which  has  coarser  fibres,  smooth,  stiff,  glittering, 
without  nuclei  and  occasionally  running  crosswise.  This  proves  that  the 
periosteum  at  the  inside  of  the  cranium  does  not  depend  for  its  formation  upon 
the  dura  mater.  Between  these  two  there  can  be  observed  with  a  microscope 
a  sharply  defined  layer  consisting  of  medium-sized  cartilage-cells.  Before  the 
process  of  calcification  begins  the  cartilage-cells  undergo  a  change.  They  be- 
come more  transparent  aud  two,  three,  or  four  times  as  large  as  before,  probably 
at  the  cost  of  the  clear  intercellular  substance  which  surrounds  them.  Each 
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cell  is  round  or  oval,  rarely  angular.  They  are  surrounded  by  a  solid  cellular 
membrane,  which  shows  a  clearly  defined  double  contour.  Sometimes  one 
meets  with  cells,  the  contents  of  which  have  escaped  from  the  capsule  or  empty 
capsules,  a  proof  that  both  possess  a  certain  consistence.  Within  the  clear 
cells  are  one  or  two,  rarely  three,  relatively  small,  round  or  slightly  oval,  finely 
punctated  or  granular  nuclei ;  their  size  is  not  proportional  to  that  of  the  cells. 
Two  cells  united  in  one  common  surrounding  are  rare.  The  more  one  gets 
away  from  the  part  of  the  cartilage,  which  will  be  calcified,  the  less  numerous 
the  cells  become,  and  gradually  they  pass  over  into  the  same  cells,  which  are 
found  in  the  rest  of  the  hyaline  cartilage. 

When  the  period  of  calcification  draws  nearer,  the  capsules  begin  to  thicken 
and  show  several  sharply  denned  layers.  These  can  be  isolated,  and  as  be- 
fore, th:;re  can  be  found  capsules,  isolated  and  thickened,  and  cell  contents, 
without  capsule.  The  capsules  are  situated  concentrically  around  the  cartilage- 
cells.  The  nearer  the  point  of  calcification  the  darker  are  the  nuclei  of  the 
cartilage-cells  and  the  thicker  the  capsules. 

The  next  phase  is  the  calcification  of  cartilage-cells.  This  occurs  by  the 
deposition  of  a  calcareous  mass,  of  glistening  appearance  and  crystalline  form, 
in  large  or  small  pieces.  These  depositions  always  occur  first  in  or  around  the 
concentric  capsules  ;  they  are  covered  and  thoroughly  penetrated  with  the  cal- 
careous substance,  but  the  cartilage-cell  is  free.  When  all  the  capsules  are  cal- 
citi  id  there  results  a  network,  the  meshes  of  which  become  gradually  smaller 
witli  continual  deposits  of  tlie  substance.  But  still  the  cartilage-cells  can  be 
recognized  in  the  midst  of  these  meshes,  and  if  muriatic  acid  be  added,  the 
Urns  salts  are  dissolved  with  development  of  gas  and  disappear  completely, 
while  the  entire  masses  of  cartilage  with  cells,  capsules  and  nuclei,  remain,  and, 
with  the  exception  of  being  somewhat  paler,  appear  unchanged.  The  more 
recent  calcification  is,  the  more  complete  is  this  appearance,  but  in  older  calci- 
fications it  is  somewhat  diffuse,  the  capsules  are  devoid  of  their  striped  appear- 
ance and  the  cells  are  more  or  less  distinct.  The  nuclei  retain  their  round 
form.  Of  bone  corpuscles  not  the  slightest  trace  can  be  found  in  the  calcare- 
ous mass. 

The  next  stage  consists  in  the  dissolution  of  the  entire  calcareous  mass. 
Tins  can  be  best  examined  in  the  lower  part  of  the  squama  occipitalis  in  a 
three  months'  foetus.  After  making  a  perpendicular  section  and  removing  the 
periosteum  from  out  and  inside,  there  are  observed  two  dark  stripes,  enclos- 
ing a  light,  nearly  transparent  stripe  in  the  middle.  The  two  dark  stripes  are 
in  reality  bone  witli  bone  corpuscles,  which  are  seen  at  the  edge,  and  lie  in 
rows,  as  the  structure  is  lamellate.  At  their  inside  are  found  shuttle-form  or 
large,  oval  nuclei,  pointed  at  both  ends,  exactly  of  the  same  nature  as  the 
osteoblasts,  which  the  periosteum  supplies.  They  have,  in  fact,  the  same  ori- 
gin, as  they  are  derived  from  the  external  periosteum,  which  from  the  outset 
penetrates  within  the  calcareous  mass  to  form  the  Haversian  canals,  which  are 
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provided  with  nuclei.  Where  the  osteoblasts  are  collected  at  the  surface  of 
the  layer,  is  found  a  vertebra-like  deposit  of  them,  and  later  of  bone  corpus- 
cles. The  youngest  corpuscles  are  large,  clear,  and  without  granules,  but  in 
growing  older  they  become  smaller,  but  more  and  more  granular.  This  can 
b3  observed  as  well  in  the  middle  as  at  the  edge  of  the  ossification,  where  the 
bone  corpuscles  are  large  and  light.  Those  on  the  anterior  surface  appear  to 
be  younger  than  at  the  posterior  surface.  In  the  middle  stripe  is  a  sparse, 
undefined,  fibrous  tissue,  with  small  nuclei.  These  may  be  the  remnants  of  the 
striped  capsules  and  nuclei  of  the  cartilage-cells,  but  they  do  not  look  like  the 
large,  oval  osteoblasts,  and  there  are  no  transitions  between  tlum. 

Another  part  of  the  cranium,  where  it  can  be  proved  that  the  nuclei  of  the 
cartilage-cells  have  nothing  in  common  with  the  osteoblasts,  is  the  pars  basi- 
laris  occipitalis.  In  a  three  months'  foetus  this  part  is  1.25  mm.  long,  0.5  mm. 
wide,  and  0.25  mm.  thick.  After  removal  of  the  periosteum  there  can  be  sepa- 
rated as  well  from  the  upper  as  from  the  lower  surface  an  extremely  thin,  trans- 
parent bony  scale.  It  consists  of  real  bone,  and  contains  one  single  layer  of 
numerous  large,  light  bone  corpuscles,  pointed  at  the  ends,  but  hardly  granu- 
lar, reposing  in  a  slightly  striped  fundamental  substance,  here  and  there  with 
the  indication  of  a  concentric  deposit  of  bone  corpuscles.  This  depends  upon 
the  fact  that  in  such  a  place  a  Haversian  canal  has  penetrated  from  the  out- 
side. The  corpuscles  are  most  numerous  in  the  lower  surface.  Between  the 
thin  bouy  plates  is  a  porous,  opaque,  whitish,  calcareous  mass.  If  this  be  dis- 
solved in  muriatic  acid,  the  large  cartilage-cells  make  their  appearance  the 
same  as  described  above.  If  the  external  bony  scales  are  dissolved,  the  bone 
corpuscles  disappear,  and  their  former  places  can  only  indistinctly  be  traced  as 
light  spots  in  a  uniformly  clear  fundamental  substance.  In  the  centre  there 
is  calcification  of  the  enlarged  cartilage-cells;  at  the  periphery  there  are 
formed  bone  corpuscles,  and  this  formation  goes  hand  in  hand  with  the  calci- 
fication of  the  cartilage-cells,  so  that  near  the  bony  scale  can  be  found  the 
enlarged  cells,  which  are  still  distinct,  though  partly  covered  by  a  calcareous 
mass.  At  the  outside  of  the  bony  layers  bone  corpuscles  are  continually 
formed  from  osteoblasts,  wherewith  the  inside  of  the  periosteum  is  provided. 
For  the  formation  of  the  bone  corpuscles  in  the  inside  of  the  calcaieous  mass, 
the  osteoblasts  serve,  which  enter  with  the  Haversian  canals,  and  the  calcified 
cartilage  between  the  bony  scales  gradually  disappears. 

A  third  place  where  this  process  can  be  studied  is  in  the  tip  of  the  ala 
pterygoidea  interna,  which  subsequently  becomes  the  hamulus  pterygoideus. 
It  is  seen  best  in  a  five  months'  foetus.  In  this  formation  the  same  microscopic 
preparation  may  show  bone  corpuscles  formed  from  osteoblasts,  and  next  to 
them  cartilage-cells  with  their  nuclei,  without  any  transitory  forms  between 
these  elementary  parts. 

Tiie  ossification  in  the  c.vrtilage  begins  with  a  deposit  of  calcareous  matter 
in  some  definite  points,  called  points  of  ossification,  a  name  which  is  inappro- 
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priate  in  regard  to  th2  cranial  cartilage  in  the  first  period  of  the  process,  when 
no  bone  corpuscles  are  yet  formed.  In  the  membranous  cranium  these  points 
are  ex  incipio  points  of  ossification  witli  bone  corpuscles,  in  the  cartilage  of 
the  cranium  they  are  only  points  of  calcification.  These  points  of  calcifica- 
tion start  from  the  centre  of  the  cartilage  and  not  from  its  surface,  exactly  as 
is  to  be  found  in  the  vertebrae,  in  which  the  point  of  calcification  always  lies 
in  the  centre  of  the  corpus  vertebrae.  It  is  difficult  to  demonstrate  this  in  the 
cranium  on  account  of  the  thinness  of  the  cartilage,  yet  Hannover  has  found 
points  of  calcification  in  the  centre  of  the  cartilage  of  the  corpus  sphenoideum, 
in  that  of  the  milieus  and  incus,  and  likewise  in  microscopical  sections  from 
early  periods  in  the  pars  basilaris  occipitalis.  Next,  the  points  of  calcification 
increase  in  size,  easily  distinguished  by  their  whitish  color,  especially  after 
the  cartilage  becom33  dry,  and  push  outward  to  the  surface  of  the  cartilage. 
After  this  has  happened,  the  perichondrium  grows  together  with  the  point  of 
calcification,  and  now  this  point  becomes  a  point  of  ossification.  For  the  peri- 
chondrium deposits  its  osteogenous  nuclei  or  osteoblasts,  which  become  bone 
corpuscles.  The  perichondrium  changes  its  name,  but  not  its  nature  or  its  func- 
tion, and  is  now  cilled  periosteum.  From  this  period  the  connection  between 
periosteum  and  cartilage  becomes  more  firm  through  continued  formation  of 
bone  corpuscles,  so  that  it  can  no  more  be  separated  from  the  cartilage  as  be- 
fore, without  injury.  The  more  ossification  progresses,  the  firmer  this  connec- 
tion, as  can  be  seen  at  the  bottom  of  the  sella  turcica.  The  periosteum  pro- 
vides not  only  nuclei  for  the  surface  of  the  point  of  ossification,  but  at  the 
same  time  begins  the  forming  of  the  Haversian  canals,  which  are  in  reality  off- 
shoots of  the  periosteum  to  the  inner  part  of  the  cartilage. 

Hence  it  follows  that  a  true  intracartilaginous  ossification  does  not  exist, 
but  that  every  ossification  (that  is  formation  of  bone  corpuscles),  as  well  in  the 
internal  part  of  the  cranial  cartilage  as  at  its  surface,  proceeds  in  that  manner 
to  which  hitherto  the  name  of  periosteal  ossification  has  been  applied.  Han- 
nover only  applies  this  conclusion  to  the  ossification  of  the  primordial  carti- 
lage in  the  human  cranium,  but  has  no  doubt  that  the  same  can  be  applied  to 
the  entire  primordial  skeleton  of  man. 

In  the  membranous  portion  of  the  cranium  the  ossification  is  ex  incipio 
periosteal.  The  nuclei  in  the  connective  tissue,  which  form  the  periosteum, 
become  bone  corpuscles,  as  can  be  observed  in  different  transitory  forms,  and 
gradually  the  tissue  is  penetrated  by  a  calcareous  mass,  and  the  separation  of 
the  different  layers  of  the  membranous  cranium  becomes  more  difficult.  In 
regird  to  the  manner  in  which  the  separate  bones  of  the  cranium  are  formed 
from  tin  prim  mlial  cartilage,  the  following  is  observed  in  relation  to  the  os 
temporale  and  ossicula  auditus. 

The  os  temporale  is  formed  in  four  parts.  Of  these  the  pars  mastoidea  and 
petrosa  belong  to  the  primordial  cartilage,  while  the  annulus  tympanicus,  with 
the  later  meatus  auditorius  exteruus,  aud  the  pars  squamosa,  with  the  anterior 
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part  of  the  tegmen  tvmpani  and  the  processus  zygomaticus,  form  from  mem- 
branes. The  two  first  parts  are  from  the  onset,  and  even  at  the  time  of  birth, 
not  completely  united  with  the  two  latter.  Like  the  os  ethmoideum,  a  part  of 
the  cartilage  for  the  os  temporale  has  a  greater  extent  than  the  later  bone,  as 
the  processus  petroso-parietalis  and  petroso-occipitalis  disappear.  That  the 
completed  form  of  the  pars  petrosa  differs  so  much  from  that  of  the  cartilage,  13 
caused  by  a  strong  intramembranous  ossification  at  the  outside,  especially  on  its 
lower  surface,  which  ossification  afterwards  connects  with  that  in  the  cartilage. 

In  the  two  and  a  half  months'  foetus  the  pars  squamosa  is  not  formed.  The 
first  ossification  is  found  at  three  months,  when  between  two  membranes  is 
found  a  little  bony  plate,  with  a  lower  straight  and  upper  convex  margin- 
Sometimes,  however,  at  the  same  age  there  is  only  the  form,  but  without  ossi- 
fication. The  proc.  zygomaticus  is  found  ossified  at  four  and  a  half  months. 
The  pars  squamosa,  during  its  growth,  lies  outside  of  the  cartilage  for  the  pars 
mastoidea,  and  in  the  five  months'  foetus  its  lower  margin  covers  the  fossa,  in 
which  the  ossicula  auditus  are  developed.  In  a  fcetus  five  and  a  half  months 
old,  it  can  be  seen  that  the  strong  periosteum  of  the  pars  mastoidea,  in  the 
vicinity  of  the  posterior  margin  of  the  pars  squamosa,  divides  in  two  layers. 
One  layer  covers  the  pars  squamosa  at  the  outside,  the  other  runs  to  the  inside 
between  the  pars  squamosa  and  the  cartilage,  the  former  distinctly  overlapping 
the  latter.  The  internal  layer  next  leaves  the  cartilage,  and  lies  outside  of  the 
dura  mater,  with  which  it  is  connected.  Yet  it  can,  especially  at  the  first,  be 
easily  separated  therefrom  on  account  of  its  thickness  and  firmness.  They  sub- 
sequently grow  together,  and  no  separation  can  take  place,  and  the  dura  mater, 
or  rather  its  outside  layer,  assumes  the  function  of  periosteum  for  the  inside 
of  the  pars  squamosa. 

The  aunulus  tympanicus  can,  in  a  fcetus  of  two  months,  and  even  less,  be 
loosened  as  a  tendinous  thread.  The  first  distinct  ossification  occurs  in  a  foetus 
of  two  and  a  half  months,  in  which  is  formed  an  ossified,  elastic,  upward-open 
half  ring,  the  thickness  of  a  fine  silk  thread.  At  three  and  a  half  months  the  an- 
terior ends  of  the  half  ring  are  larger.  While  the  whole  thread  increases  in 
thickness,  the  groove  in  which  the  membrana  tvmpani  extends  appears,  and  at 
five  months  the  anterior  end  is  enlarged  in  the  form  of  a  spatula.  That  part 
which  stands  in  connection  with  the  internal  edge  of  the  half  ring  carries  up- 
ward a  furrow,  in  which  the  proc.  Meckelii  and  the  proc.  longus  mallei  are 
situated.  Subsequently  the  half  ring  becomes  thicker  and  larger,  and  closes 
more  at  the  top,  but  at  eight  months  it  can  still  be  entirely  separated  from  its 
surroundings. 

The  pars  mastoidea  originates  in  a  part  of  the  pars  occipito-mastoidea  of 
the  primordial  cartilage,  and  shows  the  relatively  large  foramen  mastoideum, 
which  opens  in  the  sinus  transversus,  indicating  uearly  the  limit  between  the 
pars  occipitalis  and  mastoidea.  It  is  quite  distinct  at  two  and  a  half  months, 
and  its  limits  clearly  defined  at  three  months,  showing  as  a  shallow  furrow  in 
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the  cartilage.  A  peculiar  relation  obtains  in  the  ossification  of  this  part.  It 
ends  downward  and  forward  in  a  cartilaginous  processus  mastoideus,  which 
is  indicated  at  two  and  a  half  months,  has  quite  a  thickness  at  four  months, 
and  a  whitish  appearance  at  four  and  a  half  months.  But  the  entire  relation 
of  the  pars  mastoidea  with  the  processus  mastoideus  to  the  pars  petrosa  is  dif- 
ferent from  what  shows  in  the  adult;  whereas  in  the  adult  there  exists  a  dis- 
tance of  about  one  inch  from  the  place  where  the  canales  semicirculares  pro- 
ject from  the  os  petrosum  to  the  outside  of  the  processus  mastoideus,  the  car- 
tilage, which  becomes  the  pars  mastoidea,  lies  before  birth  back  of  the  semi- 
circular canals.  Through  this  arrangement  the  canalis  semicireularis  inferior 
and  externus  can  supply  points  of  ossification  for  the  pars  mastoidea.  At  five 
months  there  can  be  seen  downward,  and  slightly  before  the  foramen  mastoi- 
deum,  a  whitish,  perpendicular,  oval  plate,  which  is  the  commencement  of 
ossification  in  the  canalis  semicireularis  inferior;  a  thinner,  horizontal,  o^al 
plate,  the  anterior  end  of  which  is  bent  upward,  is  found  outside  of  the  former, 
as  an  indication  of  ossification  in  the  can.  semicireularis  externus. 

In  some  embryos  of  this  age  there  is  no  bone  formation,  but  in  others  it  may 
be  seen  that  the  canalis  semicireularis  inferior  is  formed  inside  the  cartilage, 
and  shows  as  a  bony  knob  on  its  surface,  while  the  canalis  semicireularis  ex- 
ternus is  at  this  time  less  distinct.  At  seven  and  a  half  months  this  knob  had 
changed  to  an  oval,  flat  projection.  Outward  and  forward  of  this  bony  eleva- 
tion the  cartilage  was  covered  by  the  ossified  pars  squamosa,  being  separated 
from  it  by  the  periosteum,  as  was  mentioned  before.  The  ossification  of  the 
pars  mastoidea  is  continued  after  birth. 

The  pars  petrosa  forms  a  connected  mass  with  the  remaining  cartilage,  as 
can  be  recognized  in  a  fcetus  of  two  months  or  less.  It  can  be  distinguished  by 
the  round,  porus  acusticus  internus  and  the  foramen  lacerum,  the  latter  show- 
ing as  a  split  between  the  pars  petrosa  and  basilaris.  At  a  little  over  two 
months  the  canalis  semicireularis  superior  appears,  and  shows  an  excavation 
filled  with  a  fibrous  mass  under  its  arch  (fossa  subarcuata,  v.  Troltsch). 

In  foetuses  of  this  age  there  are  sometimes  seen  on  the  lower  surface  two 
very  flat  elevations,  three  mm.  long,  for  the  cochlea.  In  foetuses  of  two  and 
a  half  months  the  pars  petrosa  forms  on  its  upper  surface  a  swelling,  forward 
thin  and  backward  thicker,  with  a  large  porus  acusticus  internus,  in  which  a 
separation  can  already  be  recognized;  also  the  internal  part  of  the  cochlea 
begins  to  show  divisions.  The  fenestra  rotunda  appears  as  an  excavation,  run- 
ning downward  and  backward.  Both  fenestra?  are  distinct  in  three  months ; 
the  cochlea  only  contains  small  cartilage  cells;  the  canalis  semicireularis  supe- 
rior projects  further.  The  fossa  subarcuata  is  as  large  as  the  porus  acusticus 
interims,  and  at  three  and  a  half  months  a  cartilaginous  excavation  may  be 
seen  hack  of  the  fossa.  At  four  months  the  entire  pars  petrosa  has  increased 
visibly  in  size;  the  club-shaped  anterior  end  is  on  its  upper  surface,  attached 
to  the  lateral  part  of  the  pars  basilaris  by  a  fibrous  covering  of  the  thin  cartilage, 


46 


American  Journal  of  Otology. 


* 


while  the  foramen  lacerura  separates  them  further  back.  From  a  greater  pro- 
jection of  the  canalis  semicircularis  superior  the  posterior  part  of  the  pars 
petrosa  is  larger ;  the  upper  and  external  half  of  the  canal  is  twice  as  thick  as 
the  lower  internal  half;  back  of  the  canal  there  is  in  the  cartilage  an  opening 
for  a  vessel.  The  cartilage  passes  over  backward  in  the  pars  occipito-mastoidea, 
at  the  inside  and  in  front  of  the  processus  mastoideus.  The  cochlea  has  a 
flask-shape,  and  is  directed  inward  and  forward,  and  the  oval  window  is  sepa- 
rated by  a  ridge  from  the  round  window  which  lies  underneath. 

The  ossification  begins  in  the  five  months'  foetus,  in  the  upper  edge  of  the 
porus  acusticus  internus,  which  first  becomes  white  and  subsequently  ossifies. 
L  iter  the  ossification  extends  over  the  canalis  semicircularis  superior,  and  thence 
in  a  seam  of  cartilage,  which  is  found  at  the  external  edge  of  the  pars  petrosa 
and  forms  the  posterior  part  of  the  tegmen  tympani.  The  canalis  semicircularis 
superior  is  at  first  only  whitish,  and  consequently  becomes  ossified  a  little  later 
than  the  canalis  semicircularis  inferior  and  externus,  the  ossification  of  which 
at  five  months  has  already  been  mentioned  in  connection  with  the  pars  mas- 
toidea.  Simultaneously  the  ossification  begins  in  the  cochlea,  the  cartilage  of 
wiiich  has  already,  at  four  and  a  half  months,  become  harder  than  that  of  the 
canalis  semicircularis  superior.  In  a  five  months'  foetus  there  is  formed  in  the 
posterior  third  of  the  cochlea  a  bony  scale,  which  surrounds  the  fenestra 
rotunda,  and  is  especially  thick  back  of  the  fenestra,  from  whence  it  stretches 
with  a  sharp  border  to  the  cartilaginous  processus  mastoideus.  Around  the 
fenestra  oralis  there  is  only  a  thin  and  small  bony  scale,  from  which  a  thin 
lamina  extends  to  the  inside  of  the  fenestra.  Upward  these  bony  scales  form 
a  fos-sa,  wherein  the  upper  part  of  the  ossicula  auditus  is  situated.  Up  to  this 
time  the  two  external  thirds  of  the  cochlea  are  still  cartilaginous.  The  fossa 
subucuita  with  its  cartilaginous  pyramid  provided  with  several  small  open- 
ings, fills  up,  as  the  fibrous  mass,  by  which  it  is  occupied,  spreads  outward 
and  in  tb.2  same  manner  the  excavations  on  the  posterior  surface  become  more 
sh  dlow.  At  the  end  of  five  and  a  half  months,  or  in  a  large  five  months'  foetus 
the  entire  anterior  part  of  the  os  petrosum  is  in  progress  of  ossification,  the 
three  semicircular  canals,  the  surroundings  of  the  porus  acusticus  internus, 
which  has  diminished  in  size,  the  posterior  part  of  the  cartilage  seam  at  the 
outside  of  the  pars  petrosa,  which  is  still  unconnected  with  the  pars  squamosa, 
the  surroundings  of  the  hiatus  canalis  Fallopii  and  of  the  fenestra  ovalis  and 
rotunda.  The  cochlea,  which  has  still  retained  its  flask  form,  is  rough  and 
uneven  at  its  lower  surface  from  a  deposit  of  intermembranous  nature,  so  that 
the  periosteum  can  only  with  difficulty  be  removed.  As  far  as  could  be 
proved  with  a  needle,  all  parts  of  the  internal  ear  were  ossified.  But  there 
is  still  cartilage  in  the  fossa  subarcuata,  which  now  forms  a  flat  pyramid  with 
diff  jrent  small  openings,  and  from  there  the  cartilage  extends  in  the  processus 
petrosa-occipitalis  and  petroso-parietalis,  as  will  be  later  explained.  There 
also  exists  at  this  time  a  thin,  cartilaginous  connection  between  the  pars 
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petrosa  and  the  lateral  edge  of  the  pars  basilaris,  which  is  covered  with  a 
thick,  fibrous  mass. 

At  six  and  a  half  months  the  ossification  extends  in  a  radiated  form  be- 
hind the  caualis  semicircularis  superior  upward,  and  at  seven  months  the  bot- 
tom of  the  fossa  subarcuita  becomes  ossified  and  the  rest  of  the  cavity  filled 
with  a  fibrous  mass.  Cartilage  may,  however,  be  found  yet  in  older  foetuses. 
The  cochlea  still  retains  its  flask  form,  but  is  rough  and  angular  on  its  sur- 
face, and  its  projections  are  further  developed  in  a  seven  and  a  half  months 
foetus.  The  flat  ossification,  which  the  canalis  semicircularis  inferior  and 
externus  form  together  at  the  outside  of  the  pars  mastoidea,  passes  over  for- 
ward and  outward  in  the  ossified  cartilaginous  seam  at  the  outside  of  the 
para  petrosa.  This  seam,  as  was  already  mentioned,  forms  the  posterior  part 
of  the  tegmen  tympani;  the  anterior  part  is  formed  intramembranously,  like 
the  adjacent  pars  squamosa.  At  eight  months  the  pars  squamosa  had  not  yet 
grown  together  with  the  ossified  seam  of  cartilage. 

The  fenestra  ovalis  forms  in  one  piece  with  the  stapes,  as  will  be  later 
described  with  the  ossicula  auditus. 

Tin  fenestra  rotund*  shows  first  in  a  two  months'  fcetus  as  an  excavation 
in  a  little  elevation.  At  three  mouths  it  is  completely  formed,  but  even  at 
four  months  not  so  sharply  defined  as  in  the  adult.  Ossification  over  its 
entire  extent  is  seen  at  five  months. 

The  aditus  ad  aquaeductum  vestibuli  is  distinct  in  the  foetus  of  two  and  a 
half  months,  and  forms  a  little  perpendicular  slit  in  the  cartilage,  which  at 
first  is  covered  with  a  cartilaginous  valve.  This  can  later  remain  or  continue 
as  a  small  elevition,  under  which  a  little  flit  surface  leads  to  the  aditus.  It 
becomes  ossified  at  five  months. 

Canalis  Fallopii.  The  hiatus  canalis  Fallopii  is  seen  in  the  two  and  a  half 
months'  fcetus,  as  a  relatively  large,  oblong  opening  in  the  upper  surface  of 
the  cartilage,  descending  perpendicularly;  the  opening  retains  its  size,  which 
only  diminishes  with  beginning  ossification  at  five  months,  when  a  furrow  is 
formed  in  the  bone.  Its  size  was  considerably  diminished  at  seven  months. 
The  canal  is  comparatively  shorter  than  in  adults.  The  prominentia  canalis 
Fallopii  shows  at  two  and  a  half  months,  becomes  ossified  at  five  months,  so 
that  at  seven  months  it  is  surrounded  by  a  thin  bony  scale,  but  still  cartila- 
ginous inside.  In  a  four  and  a  half  months'  foetus  a  small,  round  foramen, 
stylo-mustoideum,  was  found,  completely  imbedded  in  the  cartilage  in  front 
of  the  small  processus  mastoideus. 

The  canalis  caroticus  appears  as  a  furrow  in  the  lower  and  anterior  end  of 
the  cochlea  at  five  and  a  half  months,  is  ossified  at  seven  months,  but  its  ex- 
ternal wall  does  not  seem  to  be  formed  in  the  primordial  cartilage. 

The  fossa  infunilibuliformis  was  distinct  in  a  fcetus  of  four  and  a  half 
months.  An  intermembranous  ossification  in  the  external  wall  of  the  foramen 
jugulare  is  found  back  of  the  fossa  infundibuliformis. 
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The  processus  styloiditis  is  an  immediate  continuation  of  the  cartilage  in 
the  crus  transversum  incudis,  as  may  be  observed  in  the  two  months'  fcetus,  but 
at  a  little  more  advanced  age  they  can  be  easily  separated.  The  transition 
between  the  two  parts  takes  place  by  a  cartilaginous  extension  in  the  external 
and  posterior  part  of  the  cartilage  of  the  cavuin  tympani,  wherein  can  be  seen 
a  fine,  whitish  transverse  line  between  the  crus  transversum  and  the  cartilage. 
The  same  is  found  at  three  months.  In  a  fcetus  of  two  and  a  half  months  the 
processus  styloidcus  ean  be  isolated  to  a  length  of  five  mm.  "Whin  it  leaves 
the  cranium,  it  forms  a  right  angle  and  runs  like  a  chord  over  the  lower  third 
of  the  membrana  tympani.  At  four  months  it  still  follows  the  same  direction, 
and  the  chord  over  the  membrana  tympani  has  a  length  of  six  mm.  In  a  five 
months'  foetus  it  consists  of  two  pieces,  united  at  a  right  angle.  The  upper, 
flat  piece  is  situated  inside  the  pars  petrosa.  and  its  cartilage  is  thin  and  light ; 
the  lower  piece  is  longer,  solid,  dark,  and  ends  downward  in  a  point ;  it  goes 
straight  down  by  the  outside  of  the  meatus,  has  then  a  direction  forward,  in- 
ward and  slightly  upward,  and  forms  like  the  membrana  tympani  an  angle  of 
thirty  degrees  .with  the  horizontal  plane  of  the  cranium.  The  relation  of  the 
chord  to  the  membrana  tympani  changes  with  further  growth,  so  that  at  six  and 
a  half  months  it  only  runs  by  the  lower  fourth,  and  at  seven  and  a  half  or  eight 
months  by  the  lower  edge  of  the  annulus  membranre  tympani.  This  change  cor- 
responds with  an  entire  turning  of  the  pars  petrosa,  as  will  be  explained  later. 
Ossification  of  the  processus  styloideus  has  not  been  observed  before  birth. 

Synchondrosis  petroso  basilaris.  This  connection  between  the  anterior  end 
of  the  pars  petrosa  and  the  pars  basilaris  with  the  sella  turcica  takes  place  by 
cartilage.  While  at  early  periods  this  transition  cannot  be  observed,  it  is  indi- 
cated at  three  months  by  a  furrow  in  the  upper  surface,  which  becomes  grad- 
ually deeper  and  at  four  months  is  covered  with  a  fibrous  tissue. 

Processus  petroso-basilaris  and  petroso-occipitalis.  From  the  posterior 
part  of  the  pars  petrosa  there  ascends  back  of  the  superior  semicircular  canal 
an  elongation  of  the  cartilage,  which  in  different  mammalia  has  a  large  exten- 
sion, and  which  SpSndli  has  named  lamina  parietalis.  In  man  there  is  formed 
a  small,  flat,  triangular  mass  of  cartilage,  which  Hannover  calls  processus 
pjtroso  parietalis.  It  is  situated  above  the  inside  of  the  fonticulus  casserii, 
tli 3  plac?  w'l^re  lat  jr  the  po-iterior  and  inferior  angle  of  the  ossa  parietalia  is 
formed,  hut  it  takes  no  part  in  the  formation  of  this  bone.  It  is  compara- 
tively larger  in  a  small  foetus  than  in  large  ones,  and  its  form  often  differs  for 
the  two  sides  of  the  cranium.  It  frequently  sends  out  a  cartilaginous  elonga- 
tion backward,  of  triangular  form,  the  processus  petroso-occipitalis,  which  is 
situated  at  the  inside  of  the  fissure  between  the  upper  and  lower  part  of  the 
pars  squamosa  occipitalis,  to  the  ossification  of  which  it  probably  contributes. 
At  four  months  both  processes  have  diminished  in  size,  and  at  eight,  they 
have  entirely  disappeared.  Therefore,  they  belong  to  that  part  of  the  primor- 
dial cartilage  which  disappears  before  birth. 
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With  the  growth  of  the  foetus  occurs  a  turning  of  the  pars  petrosa.  It  is 
known  that  the  membrana  tynipani  stands  nearly  horizontal  in  the  foetus, 
while  in  adults  it  approaches  a  vertical  direction,  but  the  same  process  of 
change  of  position  occurs  in  every  portion  of  the  pars  petrosa.  In  a  fcetus, 
four  months  old,  it  can  be  distinctly  observed  that  the  edge  of  the  pars  petrof  a, 
which  in  the  adult  is  internal,  is  the  upper  one  in  the  foetus.  This  is  of  course 
not  so  distinct  in  the  rounded  part  of  the  cartilage  of  the  pars  petrosa,  but  it 
is  still  recognizable  in  a  division  of  the  upper  surface  in  two  parts,  an  external 
part  with  the  large  hiatus  canalis  Fallopii,  which  in  the  adult  lies  in  the  upper 
part,  and  an  internal  part,  in  which  is  found  the  porus  acusticus  interims, 
which  opens  upward  and  inward,  while  in  the  adult  it  opens  backward.  The 
canalis  semicircularis  superior  opens  upward  and  inward  from  the  fossa  subar- 
cuata,  while  iu  the  adult  it  stands  nearly  perpendicular.  The  two  other  canals 
lie  more  hiddm,  but  the  canalis  semicircularis  externus  lies  in  the  foetus  lower 
than  the  inferior,  and  its  point  of  ossification  lies  underneath  that  of  the  infe- 
rior semicircular  cmil.  If  we  compare,  therefore,  the  position  of  these  parts 
in  the  foetus  and  in  the  adult,  we  find  that  a  turning  around  the,  longitudinal 
axis  has  apparently  occurred,  from  the  canalis  semicircularis  superior  to  the 
anterior  end  of  the  bone,  so  that  its  lower  surface  becomes  the  external,  and 
the  internal  part  of  the  upper  surface  its  posterior  wall.  This  turning  takes 
place  under  an  an.de  of  about  45°,  and  is  stronger  forward  than  backward. 
It  can  be  recognized  in  a  foetus  of  five  and  a  half  months  in  which  the  mem- 
brana tympani  stands  at  an  angle  of  30°.  This  same  angle  exists  still  at  five 
and  a  hilf  months.  But  from  that  time,  which  corresponds  with  the  sudden 
and  extensive  ossification,  these  changes  of  position  become  more  distinct.  At 
seven  and  a  half  months  the  membrana  tympani  forms  an  angle  of  40°;  the 
fenestra  rotunda  has  drawn  back  from  the  median  line  of  the  body;  the 
caualis  semicircularis  superior  is  directed  more  forward  and  inward,  and  the 
porus  acusticus  internus  backward. 

Ossicula  auditus.  At  an  early  period  the  cavum  tympani  is  filled  with  a 
gelatinous  mass,  which  surrounds  the  thin  ossicula  auditus  and  can  be  hardly 
separated  from  them.  Later  these  masses  become  more  membranous,  and  allow 
an  easier  separation,  but  they  fill  the  cavum  tympani  up  to  the  time  of  birth. 
The  walls  of  the  cavity  do  not  form  all  in  the  primordial  cartilage.  The  out- 
side wall  is  formed  by  the  thick  aud  opaque,  later  thinner  membrana  tympani, 
inclosed  in  the  annulus;  upward  the  cartilaginous  wall  is  not  complete.  The 
posterior  part  of  the  tegnicn  tympani  is  formed  in  the  primordial  cartilage, 
which  is  derived  from  the  cartilaginous  seam  at  the  outside  of  the  pars  petrosa, 
which  becomes  ossified  and  lies  against  the  lower  edge  of  the  pars  squamosa 
ossis  temporalis,  but  the  anterior  part  of  the  tegmen  tympani,  which  also  lies 
against  the  lower  edge  of  the  pars  squamosa,  is  membranous  and  ossifies  with- 
out cartilage.    The  inside  wall  is  entirely  cartilaginous. 

From  this  inside  wall  originate  the  ossicula  auditus,  as  a  coherent,  carti 
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laginous  outgrowth.  In  a  two  months  foetus  they  are  very  thin,  almost  gela- 
tinous, and  incompletely  formed,  one  coherent  mass,  without  trace  of  separation. 
This  mass  stands  in  uninterrupted  communication  with  the  wall  of  the  cavum 
tympani,  at  the  place  where,  afterward,  the  oval  window  is  formed,  and  the 
stapes  cannot  yet  be  regarded  as  a  separate  formation.  Iu  the  foetus  under 
two  months,  the  cartilage  from  which  the  incus  and  malleus  originate,  is 
situated  so  close  to  the  internal  wall  of  the  cavum  tympani  that  they  can 
hardly  be  separated.  Even  in  a  foetus  of  two  and  a  half  months  the  stapes  is  an 
uniform  mass,  which  passes  over  immediately  in  the  wall  of  the  cavum 
tympani,  and  no  oval  window  has  formed.  The  cartilage  is  hyaline  cartilage, 
with  numerous  very  small  cartilage-cells.  At  three  months  the  form  of  the 
stapes  becomes  more  distinct,  and  it  can  be  drawn  out  from  the  fenestra 
ovalis,  which  has  already  formed,  but  at  four  months  the  plate  of  the  stapes 
can  still  be  incomplete,  or  it  separates  in  two  plates,  so  that  in  the  effort  to 
remove  it,  one  plate  remains  in  the  fenestra  ovalis.  In  a  somewhat  large  four 
months'  foetus  the  fenestra  ovalis  and  stapes-plate  are  completed,  and  from  that 
time  the  original  cohesion  with  the  wall  of  the  tympanum  can  no  longer  be 
demonstrated. 

Also  the  incus  and  malleus  form  originally  one  mass.  At  two  months 
thei'e  is  an  indication  of  separation,  which  at  two  and  a  half  months  appears 
lika  a  perpendicular  curved  line.  At  three  months  the  articulation  between 
the  cartilages  becomes  more  distinct,  and  more  so  at  four  months,  without  there 
being  any  cavity  between,  yet,  at  five  months,  the  cavity  of  the  joint  and  all 
its  projections  are  complete,  and  become  stronger  by  ossification.  At  three 
months  the  cartilaginous  ossicula  auditus  are  only  half  as  large  as  in  the  adult. 

Ossification  in  the  stapes  occurs  simultaneously  with  that  in  the  pars 
petrosa,  that  is,  at  five  months.  The  first  ossification  appears  in  the  crura, 
about  the  place  where  the  M.  stapedius  is  attached.  The  process  goes  rapidly 
on  and  in  a  large  five  months'  foetus  is  found  completed;  only  the  ring,  which 
is  formed  by  the  crura,  is  still  open  and  cartilaginous  in  the  capitulum,  which 
rem  lins  cartilaginous  up  to  six  and  a  half  or  seven  months.  The  surface  of  the 
plate  which  looks  toward  the  oval  window  is  covered  with  a  layer  of  hyaline 
cartilage,  probably  a  remnant  of  the  original  cartilaginous  connection  between 
the  stapes  and  the  internal  wall  of  the  cavum  tympani.  At  seven  and  a  half 
month}  the  articulation  between  the  stapes  and  os  lenticulare  was  more  distinct, 
the  stapes  ossified  and  in  its  permanent  form. 

The  incus  shows  its  permanent  form  sooner  than  either  of  the  other  ossicula 
auditus.  At  two  months  the  crus  descendens  is  still  rudimentary,  but  at  two 
aud  a  half  months  the  incus  is  well  developed,  and  nearly  half  as  large  as 
in  the  adult.  At  first  it  is  almost  gelatinous,  later  thinner,  but  with  normal 
form.  The  tip  of  the  crus  transversum  is  thicker  than  later,  as  it  passes  over 
immediately  in  the  cartilage  of  the  cavum  tympani.  This  is  best  seen  in  a 
foetus   of   two  to  three  months.     At  four  months  the  cartilage  becomes 
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firmer,  at  five  months  it  may  be  observed  that  the  end  has  a  reddish  color, 
while  the  tympanic  cartilage  is  more  whitish,  and  both  can  be  isolated.  Ossi- 
fication occurs  at  five  months  in  the  interior  of  the  crus  descendens,  proceeds 
rapidly,  and  at  seven  months  the  tip  of  the  crus  transversnm  was  ossified, 
showing  distinct  bone  corpuscles  at  seven  and  a  half  months. 

The  malleus  is  in  reality  not  found  in  the  foetus  under  two  months.  It  is  only 
represented  by  a  semiglobular  elevation,  wherewith  the  processus  Meckelii 
ends  backward  and  lies  against  the  incus  ;  but  neither  manubrium  nor  collum 
are  found.  The  semiglobular  elevation  forms  later  the  capitulum  mallei, 
but  originally  it  belongs  to  the  processus  Meckelii.  This  capitulum  originates 
with  the  incus  in  one  piece.  The  first  rudiment  of  a  manubrium  was  found  at 
two  months,  consisting  of  very  small  cartilage-cells,  surrounded  by  pavement 
epithelium.  The  processus  longus  appeared  as  a  tendinous  chord  beneath  the 
processus  Meckelii.  At  a  little  over  two  months  the  malleus  was  about  2  mm. 
long,  and  the  processus  longus  ossified  to  a  length  of  1  mm.  At  three 
months  the  manubrium  was  completely  formed,  and  its  extremity  united  with 
the  membrana  tympani,  while  the  processus  longus  was  ossified  to  a  length  of 
1.5  mm.  The  ossification  in  the  malleus  occurs  one  month  before  that  in 
stap  !S,  incus,  or  pars  petrosa,  and  from  this  time  the  capitulum  becomes  more 
rounded  and  separated  from  the  processus  Meckelii,  which  at  the  same  time 
diminishes  in  size.  At  five  months  the  malleus  had  a  length  of  6.75  mm.  and 
was  ossified  from  the  collum  downward  to  the  spot,  where  the  processus 
longus,  now  3.5  mm.,  ossified  and  inclosed  in  a  strong  sheath  of  connective 
tissue  is  attached,  but  the  point  of  union  of  the  bones  is  still  separated  by  an 
intermediate  cartilage.  The  ossification  next  extends  higher  up  in  the  capitu- 
lum. at  the  side  which  is  directed  away  from  the  joint,  but  as  it  is  everywhere 
covered  with  a  thin  cartilage  layer,  it  is  possible  that  there  now  also  occurs  a 
calcification  with  the  ossification,  which  also  pertains  in  the  first  ossification  in 
the  incus,  whereas  the  processus  longus  contains  bone-corpuscles  from  the  onset. 
At  seven  and  a  half  or  eight  months  the  entire  malleus,  with  the  processus 
longus  and  brevis,  are  ossified,  only  the  end  of  the  manubrium  in  the  membrana 
tympani  is  still  cartilaginous. 

The  processus  Meckelii  consists  in  a  two  months'  foetus  of  hyaline  cartilage 
with  very  numerous  small  cartilage-cells.  It  begins,  as  lias  been  stated,  in  the 
capitulum  mallei,  or  what  later  becomes  the  capitulum,  goes  forward,  down- 
ward, and  inward,  partly  straight,  partly  curved,  is  thickest  nearest  the  capitu- 
lum, becomes  gradually  thinner,  and  inclosed  in  a  sheath  lays  itself  at  the 
inside  of  the  maxilla  inferior,  under  the  apertura  posterior  canalis  alveolaris, 
and  under  the  insertion  of  the  maxilla  mylo-hyoideus.  It  ends  forward  in  a 
crook.  It  belongs  to  the  part  of  the  primordial  cartilage,  which  afterward 
disappears,  which  begins  at  three  and  a  half  months.  Kolliker  considers  the 
ligamentum  laterale  internum  maxillae  inferioris  as  a  remnant  of  the  posterior 
end  of  the  processus.    A  tabular  statement  ia  given  of  the  length  of  the  pro- 
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cessus  in  nineteen  foetuses,  at  ages  from  two  to  eight  months,  showing  that  up  to 
the  seventh  month  it  increases  in  length,  and  after  that  time  rapidly  diminishes, 
and  finally  disappears,  leaving  only  the  capitulum  mallei.  But  although  the 
processus  during  this  period  increases  in  length,  its  crooked  anterior  end, 
hamulus  processus  Meckelii,  begins  to  disappear  as  early  as  three  and  a  half 
months,  and  the  thickness  also  decreases. 

The  fourth  chapter  contains  a  comparison  of  the  formation  of  the  cranium 
with  that  of  the  vertebrae,  and  tends  to  prove  one  common  process,  with  the 
pars  basilaris  ossis  occipitalis  playing  the  part  of  a  hypothetical  double  vertebra. 

Two  plates  containing  the  results  of  the  examination  of  different  foetuses  in 
the  second  chapter,  and  microscopical  representations  of  calcification  and  real 
ossification  are  found  at  the  end  of  the  book,  with  explanations  both  in 
Danish  and  French  text. 

The  work  itself  is  a  part  of  the  eleventh  volume  of  the  Transactions  of  the 
Diaish  Royal  Scientific  Society,  fifth  series;  section,  natural  history  and 
mathematics. 

J.  J.  B.  Veymyne. 
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REVIEWS. 

The  History  of  Musical  Pitch.  A.  J.  Ellis:  Nature,  April  8,  1880. — 
This  paper  is  an  abridgment  of  a  more  extensive  one  upon  the  same  subject, 
read  before  the  Society  of  Arts,  London,  and  contained  in  the  journal  of  that 
Society  for  March  5  and  April  2,  1880.  After  a  few  remarks  on  temperament, 
Mr.  Ellis  gives  a  simple  rule  for  passing  from  A  to  C,  and  conversely.  In  equal 
temperament,  A  444  vibrations  corresponds  to  C  528.  In  mean-tone  tempera- 
ment, A  418  corresponds  to  C  500;  while,  for  a  perfect  minor  third  between 
A  and  C,  A  440  corresponds  to  C  528,  and  conversely. 

The  chief  standards  of  pitch  are  tuning-forks  and  pipes,  the  former  having 
been  used  since  1711.  The  pipe  alters  its  pitch,  roughly  speaking,  by  one 
vibration  in  each  1,000  for  each  degree  Fahrenheit,  sharpening  by  heat  and 
flattening  by  cold.  Hence,  in  this  paper  the  pitch  is  always  reduced  to  59°  F. 
=  15°  C.  The  tuning-fork  alters  by  one  vibration  in  21,000  per  degree  Fahren- 
heit, flattening  by  heat  and  sharpening  by  cold.  The  tuning-fork  retains  its 
pitch  indefinitely  if  properly  cared  for,  and  even  bad  rusting  causes  a  com- 
paratively slight  change.  Mr.  Ellis  used  in  his  various  measurements  the  forks 
of  a  Scheibler's  tonometer,  the  principle  and  mode  of  construction  of  which 
are  explained  in  the  paper. 

In  his  investigations  Mr.  Ellis  measured  the  pitch  of  a  large  number  of  old, 
original  forks,  and  also  that  of  many  old  organs.  Besides  this  he  made  use  of 
pipes  from  old  organs  now  destroyed  or  altered,  which  had  been  kept  by 
various  builders,  and  he  frequently  had  pipes  reconstructed  of  the  dimensions 
given  in  old  treatises  on  music.  Finally  the  researches  of  many  other  investi- 
gators were  collected  and  their  methods  ascertained.  Mr.  Ellis  has  collected 
■)20  different  pitches,  nearly  half  of  which  were  first  measured  by  himself. 
The  earliest  of  these  dates  back  to  1361. 

Mention  is  made  of  the  confusion  existing  with  regard  to  the  early  Choir 
pitch  and  Chamber  pitch,  and  some  facts  are  given  regarding  the  pitch  of  cer- 
tain English  organs,  four  different  existing  pitches,  presenting  a  difference  of 
five-eighths  of  a  tone,  being  mentioned.  Mr.  Ellis  describes  his  reconstruction 
of  a  pipe  fnmi  measurements  taken  by  Praetorius  (1019)  from  the  old  Halber- 
stadt  organ,  built  in  1861,  which  pipe  was  found  to  give  a  very  high  pitch, 
five-fourths  of  a  tone  above  the  present  highest  orchestral  pitch.  Sehlick,  of 
Eeidelberg,  writing  in  1511,  justifies  the  use  of  this  high  pitch,  and  also  the 
simultaneous  use  of  a  lower  one,  and  actually  recommends,  at  the  same  time 
and  for  the  same  purpose,  the  rendering  of  church  music  two  pitches  a 
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fourth  apart.  The  lower  of  these  two  pitches,  both  of  which  were  then  in 
use,  giving  for  A  about  377  vibrations  per  second,  was  greatly  developed  in 
France,  most  old,  untouched  French  organs  still  possessing  it. 

The  high  church  pitch  (A  474  vibrations,  or  thereabouts)  was  chiefly  devel- 
oped in  Germany,  and  was  also  used  in  England  before  the  Protectorate,  as 
well  as  to  a  certain  extent  in  France.  The  highest  church  pitch  found  was 
A  567,  which  was  used  in  North  Germany  in  1619. 

There  were  also  two  early  chamber  pitches,  one  high  and  the  other  low. 
The  high  chamber  pitch  was  generally  a  great  semitone,  a  mean  tone,  a  mean 
minor  third,  or  even  a  fourth  flatter  than  the  corresponding  high  church  pitch. 
These  chamber  pitches  came  to  be  used  in  churches  instead  of  the  higher 
church  pitches.  It  seems  probable  that  most  of  the  high  church  pitches  were 
depressed  on  this  account,  from  the  very  highest  pitches  known.  These  de- 
pressed church  pitches  were  even  further  flattened,  being  still  too  high  for 
instrumental  chamber  music.  From  these  organ  pitches  a  new  chamber 
pitch  was  derived,  which  conflicted  with  that  previously  derived  from  the 
lower  pitched  organs.  From  this  conflict,  what  Mr.  Ellis  terms  "mean  pitch  " 
resulted.  It  was  mentioned  by  Praetorius,  in  1619,  as  the  most  suitable  pitch 
for  Protestant  church  music.  A  pipe  reconstructed  from  his  measurements, 
gave  for  C  507  vibrations,  corresponding  to  A  424,  the  precise  pitch  used  by 
the  London  Philharmonic  Society,  from  its  establishment  in  1813  up  to  1828. 
The  extreme  limits  of  this  pitch  noted  by  Mr.  Ellis  are  A  415  and  A  428  vibra- 
tions. The  pitch  of  Handel's  fork  is  A  422i,  that  of  Stein,  maker  of  pianos 
to  Mozart,  421^,  that  of  Von  Weber,  423.  This  pitch  prevailed  over  Europe, 
and  must  be  considered  as  the  classical  pitch,  as  it  was  during  its  prevalence 
that  most  of  the  founders  of  modern  music  wrote.  It  is  a  semitone  below  the 
present  orchestral  pitch  in  England.  This  is  perhaps  the  most  important  prac- 
tical result  reached  by  Mr.  Ellis.  The  break-up  of  this  mean  pitch  seems  to 
have  been  purely  accidental.  A  brief  statement  of  some  of  the  trivial  circum- 
stances which  led  to  the  change  in  different  places  is  next  given. 

A  table  follows,  giving  a  condensed  history  of  musical  pitch,  which  is 
appended  to  this  abstract.  The  column  T  gives  the  number  of  tenths  of  an 
equal  sjmiton?,  by  which  any  pitch  exceeds  the  initial  zero  pitch,  so  that  by 
subtraction  of  their  tenths,  the  interval  between  any  two  pitches  in  the  table 
may  be  ascertained.  The  column  marked  A  gives  the  nearest  whole  number 
of  vibrations  of  A,  in  numerical  order,  from  the  lowest  to  the  highest. 

Condensed  History  of  Musical  Pitch. 

1.  Church  Pitch  Lowest. 

T.  A. 

0. . .  .370. . .  .Zero  pitch,  not  observed. 
2. . . .  374. . . .  L  Hospice  Comtesse,  Lille. 

3. . .  .377. . .  .Schlick,  low,  1511;  Bedos,  1766;  French  C  foot  organs;  A. 
Silbermann  at  Strassburg,  1714. 
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2.  Church  Pitch  Low. 
10  392  Euler's  clavichords,  St.  Petersburg,  1739. 

11  395  Trinity  College  organ,  1759;  English  C  foot  organs;  Roman 

pitch  pipes,  1720. 
12  396  Versailles  Chapel,  1789;  French  B  foot  organs. 

3.  Chamber  Pitch  Low. 

15.  . .  .404. . .  .Roman  pitch,  1730,  from  a  fork. 

16  407. .  ..Sauveur,  Paris,  1713. 

17  408  Mattheson,  Hamburg,  1762. 

17  409  Pascal  Taskin,  Paris,  Court  Clavecins,  1783. 

4.  Mean  Pitch  for  Two  Centuries,  English  B  foot  Organs. 

20. . .  .415  Chained  fork  of  the  Roman  Catholic  Church  organ,  built  by  G. 

Silbermann,  1722. 
21  418.... Same  organ  in  1878.    Euler's  organs,  1781. 

22. . .  .420. . .  .G.  Silbermann's  Freiberg  organ,  1714;  Torjc  Bosch's  Seville 
Cathedral  organ,  1785;  and  all  church  organs  in  Spain. 

23. ..  .422. ...  Stein's  fork  for  Mozart's  pianos,  1780;  Lower  resonance  of  Cre- 
mona violins,  1700;  Old  fork  at  Lille,  about  1754;  Verona 
and  Padua,  1780;  Russian  Court  church  band,  1860. 

23  423  Handel's  fork,  1751  ;  Green's  St.  Katharine's,  1778,  and  Kew, 

1790;  Dresden  Opera  under  Weber,  1815-21;  Paris  Comic 
Opera,  1820. 

24. . .  .424. . .  .Praetorius's  "  suitable "  church  pitch,  1619;  Original  Philhar- 
monic Concerts,  1813-1828. 
25  427  Paris  Grand  Opera,  1811. 

25. . .  .423. . .  .Renatus  Harris's  organs,  1096;  Green's  St.  George's,  Windsor 
Castle,  1788;  Paris  Comic  Opera,  1823. 

5.  The  Compromise  Pitch. 

27  433  Sir  George  Smart's  fork,  1828. 

27  434  Paris  Grand  Opera,  1829. 

28. . .  .435. .  .  .French  Diapason  Normal,  1859. 

6.  Modern  Orchestral  and  *  Ancient  Medium  Pitch. 

30  440  Paris  Conservatoire,  1812  ;  Paris  Opera,  1829;  Scheibler's  Stutt- 
gart pitch,  1834;  Dresden,  1862. 

31 . . .  .442. .  ..*  Father  Smith's  (—  Bernard  Schmidt's)  low  pitch  at  Hampton 
Court  Palace,  1090;  English  B  flat  foot  organs. 

31  443  Bologna,  Liceo  Musicale,  1869. 

32. . .  .445. . .  .Madrid,  Opera,  1858  ;  Naples,  S.  Carlo,  1857. 
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32  446  Broadwood's  medium,  1849-80:  Paris,  Grand  Opera,  183G; 

Griesbaeh's  A  445.7,  1S60,  for  Society  of  Arts,  meant  for  A 
444. 

33  447  Vienna  Opera,  1878. 

34  449  Paris  Grand  Opera,  1858:  Leipzig,  Gewandhaus  Concerts,  1859; 

Griesbaeh's  C  534.5,  1860,  for  Society  of  Arts,  meant  for  C 

528. 

35 . . .  .451  Lille  Opera,  1848  and  1854 ;  British  and  Belgian  Military  Instru- 
ments Standards,  1S79;  Higher  resonance  of  Cremona  violins 
about  1700. 

35 ....  453 ....  Mean  of  the  Philharmonic  Concerts  under  Sir  M.  Costa.  1 846-54. 

36  455  Highest  Philharmonic,  1874 ;  Broadwood's,  Erard's.  Brinsmead's, 

and  (English)  Steinway's  concert  pianos,  1880. 

36  456. . .  .Vienna  celebrated  high  pitch  before  1859. 

37. . .  .457. . . .  (American)  Steinway's  pianos. 

7.  Church  Pitch  High. 
37  458  Vienna,  large  Franciscan  organ.  1640. 

43  474  ...Tompkins  Standard.  1663:  Father  Smith's  high  pitch  at  old 

Durham  and  old  St  James's  Chapel  Royal  Organs.  1683  and 
1708;  the  Jordan's,  at  St.  George's,  Botolph  Lane,  174S; 
English  A  foot  organs. 

45  4S1  St  Catherine's,  Hamburg,  1543. 

46  4S4  Old  smaller  organ  in  CathedraL  Lubeck. 

48  489  St.  James's  (S.  Jacobi),  Hamburg,  original  pitch,  1688. 

S.  Church  Pitch  Highest. 

50  494  St  Jamjs's  (S.  Jacobi).  Hamburg,  present  pitch,  1879. 

51  496  Rendsburg  organ,  1668. 

53  . . .  504  Schlick's  high  pitch,  1511 ;  Mersenne's  ton  de  ehapeUe,  1636. 

54  506  Halberstadt  organ,  1361. 

9.  Church  Pitth  Extreme  and  Chamber  Pitch  Highest. 
73  563. . .  .Mersenne,  ton  de  ehamhre,  1636. 

74. . .  .567  Usual  church  pitch  in  Xorth  Germany  in  1619,  called  chamber 

pitch  by  Praetorius.  Probable  pitch  of  church  music  of  Or- 
lando Gibbons  (1583-1625).  C.  R.  Cross. 

The  State  of  the  Soft  Palate  During  Articclatiox,  axd  a  Means 
of  Diagnosis  rx  Paresis  of  the  Same  (Leber  das  Verhalten  des  Gaumense- 
gels  bei  der  Articulation  und  uber  die  Diagnose  der  Gaumensegelsparese).  By 
Dr.  Arthcr  Hartmaxx,  of  Berlin.  CentrattAatt  f.  d.  Med.  Wis*.,  No.  15,  1880. 
— In  the  author's  description  of  his  experiments  upon  the  permeability  of  the 
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Eustachian  tube  during  phonation,  he  drew  attention  to  the  fact  that  he  could 
also  show  that  there  exists  a  closure  of  the  soft  palate,  i.e.,  a  shutting  off  of 
the  naso-pharynx  from  tlie  lower  part  of  the  pharynx  during  the  formation  of 
vowels. 

His  method  of  examination  he  has  simplified,  by  substituting  the  ordinary 
india-rubber  bag  used  by  the  aurist,  for  the  more  cumbersome  compression 
pump.  Tlie  two  nostril-openings  of  the  person  examined  are  to  be  stopped  by 
means  of  a  double,  olive-shaped  nose-piece.  With  one  of  tbese  "  olives"  there 
is  connected,  by  means  of  a  rubber-tube,  a  manometer  containing  water  or 
mercury,  and  with  the  other  a  rubber  inflation-bag.  If  now  the  inflation-bag 
be  squeezed,  while  the  velum  palati  is  at  rest,  the  air  conveyed  to  the  nostril 
by  one  of  the  "olives"  flows  into  the  lower  part  of  tlie  pharynx,  but  if  the 
1)  ig  is  compressed  during  the  utterance  of  a  vowel,  the  air  does  not  escape  in 
the  same  manner  but  is  dammed  up  in  the  common  naso-pharyngcal  sjmce, 
and  this  damming  back  will  show  itself  on  the  manometer  in  connection  with 
the  second  olive-shaped  nose-piece.  In  all  the  experiments  made  with  this  ap- 
paratus it  was  found  that  with  all  the  vowels  there  is  always  a  complete  closure 
of  the  velum  palati,  excepting  with  a.  With  a  it  may  be  absent,  as  in  the 
author  himself,  who  is  able  to  make  this  sound  either  with  or  without  com- 
plete closure  of  the  velum.  Even  when  only  a  slight  pressure,  for  example 
only  when  tweuty  mm.  of  the  water  column  is  exerted  in  the  nostrils,  the  eleva- 
tion of  the  manometric  column  remains  the  same  so  long  as  phonation  persists, 
with  slight  alterations.  The  results  lately  obtained  by  Pienaczek,  by  rhinosco- 
pic  examination,  viz.:  that  the  velum  in  vowel  formation  never  touches  the 
pharyngeal  wall,  and  also  the  similar  results  arrived  at  by  Voltolini,  are  not  to 
be  considered  as  conforming  with  the  normal  relations  of  the  parts  in  cmes- 
tion,  because  the  mere  introduction  of  a  pharyngeal  mirror  during  phona- 
tion must  necessarily  alter  tlie  position  of  the  pharyngeal  organs. 

Tlie  author  further  endeavored  to  determine  the  firmness  of  the  closure  of 
the  velum,  by  increasing  tlie  pressure  in  the  nostril  until  the  resistance  of  the 
velum  was  overcome.  This  could  be  detected  by  a  loud,  gurgling  rale,  produced 
by  tlie  passing  of  the  air  down  into  the  lower  part  of  tlie  pharynx,  also  by  the 
sensations  of  the  patient  as  well  by  the  sinking  in  the  manometric  column.  In 
seven  cases  in  which  it  was  possible  to  assume  that  the  relations  of  the  velum 
were  normal,  it  was  necessary  to  use  pressures  from  thirty  to  one  hundred  mm. 
of  the  mercury  column,  in  order  to  overcome  the  resistance  of  the  velum  palati 
during  formation  of  vowel  sounds.  The  results  obtained  for  the  various 
vowels  in  tlie  individuals  experimented  on  were  found  to  be  about  the  same. 
Thus,  in  the  case  of  Dr.  U.,  variations  between  forty  and  fifty  mm.  Hg.  were 
found,  and  in  the  author's  case  variations  between  eighty  and  one  hundred  mm. 

About  the  same  resistance  that  it  forms  with  vowels,  the  velum  also  forms 
with  consonants  to,  r,  and  I.  With  sharp  s  and  sch,  a  somewhat  stronger  pres- 
sure is  necessary,  and  the  strongest  resistance  is  offered  by  the  velum  in  the  for. 
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mation  of  h,  especially  when  the  position  of  the  closure  is  placed  far  behind. 
In  such  cases  a  pressure  of  200  mm.  Hg.  is  attained. 

In  those  affected  by  chronic  pharyngeal  catarrh,  deafness,  and  tinnitus 
aurium,  in  whom  also  it  is  possible  to  see  a  flaccid  action  of  the  velum  palati, 
only  slight  pressures  are  necessary,  from  ten  to  twenty  mm.  Hg.,  in  order  to 
overcome  the  resistance  of  the  velum  palati. 

The  author,  therefore,  concludes  very  justly  that  his  method  of  examina- 
tion can  be  utilized  in  diagnosis,  and  will  enable  us  to  determine  whether  the 
function  of  the  velum  is  impaired  or  not.  In  one  of  his  patients,  suffering 
from  paralysis  of  the  velum,  as  a  sequel  of  diphtheria,  the  air  streamed  into  the 
lower  part  of  the  jmarynx  in  uttering  all  the  vocal  sounds  excepting  I,  at  which 
time  a  slight  resistance  of  about  thirty  mm.  Hg.  was  offered. 

The  Treatment  of  Aukal  Polyps  (Zur  Behandlung  der  Ohrpolypen). 
By  Prof.  Adam  Politzer,  of  Vienna.  Wiener  Med.  Wochenschr.,  No.  31, 
1880. — The  following  statements  form  the  completion  of  an  article  on  the 
treatment  of  aural  polyps,  which  appeared  a  year  ago  in  the  same  period- 
ical, No.  16,  and  was  continued  through  other  numbers.  The  author  there 
drew  attention  to  the  fact  that  operative  treatment  of  intra-tympanal  polypi, 
which  spring  from  the  upper  wall  of  the  tympanic  cavity  or  from  the 
mastoid  antrum,  rarely  has  a  favorable  result,  because  the  root  of  the  neo- 
plasm cannot  be  reached  with  an  instrument.  Even  after  repeated  re- 
moval of  those  parts  of  the  polyp,  which  can  be  grasped  by  the  instru- 
ment, the  remnant  scarcely  undergoes  any  contraction,  but,  on  the  contrary, 
the  new  growth  appears  again  sooner  or  later,  and  the  removal  of  it  from 
time  to  time  is  only  a  removal  of  a  mechanical  obstruction  to  the  flow  of 
pus  from  deeper  parts.  The  endeavors  to  destroy  granulations  and  polypi,  in 
the  external  and  middle  ear,  by  means  of  drops  of  concentrated  solutions  of 
acetate  of  lead,  muriate  of  iron,  and  sulphate  of  copper,  or  by  penciling  with 
opium  and  tincture  of  iodine,  are  in  most  cases  useless.  In  fact  it  is  very  often 
observed  that  after  a  prolonged  use  of  the  substances  named,  the  growth  of 
the  polypus  is  more  rapid,  because  the  firm,  insoluble  precipitates  formed  be- 
tween the  mineral  salts  and  the  pus,  irritate  the  swollen  mucous  membrane  and 
the  hypertrophied  cutis.  Bssides,  as  experience  shows,  the  accumulation  of 
such  precipitates  behind  polypous  growths,  very  often  causes  severe  inflamma- 
tion, which  may  implicate  the  bony  wall  of  the  middle  ear  and  thence  the 
cranial  cavity. 

Nitrate  of  silver  in  substance,  solution  of  muriate  of  iron,  pulverized  sul- 
phate of  copper,  a  paste  of  chloride  of  zinc  and  chromic  acid  act  well  if 
placad  skilfully  on  the  root  and  nowhere  else,  but  this  demands  an  expert- 
ness  which  comes  only  to  the  specialist  by  long  experience  in  manipulation, 
and  hence  practically  excludes  these  remedies  from  the  use  of  the  general  prac- 
titioner.   In  fact  even  these  remedies  are  of  little  value  to  the  specialist  if  the 
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perforation  in  the  drum-head  and  the  position  of  the  root  of  the  polyp  do  not 
permit  an  easy  application  of  the  caustic.  In  those  cases  where  the  swelling 
and  infiltration  of  the  membrana  tympani,  or  where  adhesions  between  it 
and  the  inner  tympanic  wall,  prevent  reaching  easily  the  walls  of  the  drum- 
cavity,  the  most  careful  manipulation  will  not  effect  a  proper  application  of 
the  caustic. 

Bi  tter  than  any  of  the  caustics  named  is  the  galvano-cautery  for  destroy- 
ing granulations  and  polypi,  for  by  it  the  new  growth  is  radically  destroyed, 
the  root  rapidly  contracts,  and  there  is  rarely  any  inflammatory  reaction.  But 
this  method  can  never  be  widely  used  in  general  practice,  because  it  demands 
a  complicated  instrument  and  great  skill  in  the  use  of  the  cautery,  which  latter 
can  only  come  about  by  long  practice.  It  is  therefore  of  all  the  greater  value 
to  the  general  practitioner  to  possess  a  means  which  can  be  used  simply  and 
efficaciously  in  a  large  number  of  cases  of  granulations  and  polypoid  growths, 
without  any  risk  of  injury  to  healthy  parts.  This  the  author  thinks  is  sup- 
plied in  rectified  spirits  of  wine. 

In  cases  of  chronic  purulent  inflammation  in  the  ear,  when  this  remedy  is 
to  be  employed,  the  first  step  should  be  a  thorough  cleansing  out  of  the  tym- 
panum by  means  of  Politzer's  air-douche,  and  then  the  external  ear  should  be 
syringed  with  warm  water.  All  fluid  should  then  be  dried  out  of  the  ear  by 
means  of  absorbent  cotton.  Then  with  the  head  on  one  side,  the  affected  ear 
being  uppermost,  the  external  ear  should  be  filled  with  lukewarm  alcohol, 
which  should  be  allowed  to  remain  in  the  ear  at  least  from  ten  to  fifteen  min- 
utes. In  most  cases  this  application  produces  only  a  feeling  of  warmth, 
though  sometimes  it  produces  a  burning  or  pain.  The  latter,  however,  is  usual- 
ly of  short  duration  and  is  not  felt  after  the  first  few  days  of  treatment.  If  the 
pain  is  intense  it  is  best  to  dilute  the  alcohol  with  an  ecpial  quantity  of  water, 
preferably  with  distilled  water.  The  instillations  should  take  place  three 
times  daily  at  first,  though  later,  when  the  growths  in  the  ear  begin  to  shrink, 
the  applications  may  be  made  only  twice  and  finally  once  daily. 

Immediately  after  the  use  of  the  alcohol  the  formerly  deep  red  granulations 
and  polypi  are  seen  to  be  a  pale  grayish  red  in  color,  due  to  the  coagulation 
of  the  mucus  and  albumen  on  their  surface. 

If  the  alcohol  is  allowed  to  remain  longer  in  contact  with  the  new  growth, 
it  penetrates  into  the  superficial  layers  of  the  polypus  and  coagulates  the  con- 
tents of  the  blood- vessels  and  induces  a  shrinking  of  its  tissues.  This  action 
on  t lie  part  of  the  alcohol  is  not  entirely  independent  of  the  structure  of  the 
polypus,  since  the  soft,  round-cell  polypi  are  more  easily  destroyed  by  it  than 
the  tough  fibromata:  although  even  the  latter  disappear  entirely  under  a  con- 
tinued use  of  alcohol-instillations. 

Iu  one  case,  a  man,  forty-six  years  old,  who  for  eight  months  had  suffered 
from  otorrhoea,  a  smooth,  fibrous  polyp  was  found  extending  to  the  opening 
of  the  auditory  canal,  and  which  on  examination  with  a  probe  was  found  to 
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be  attached  to  the  wall  of  the  canal  near  the  membrana  tympani.  The  attach- 
ment of  the  polypus  was  so  firm  and  deep  that  it  was  deemed  un advisable  to 
extract  it  with  Wilde's  snare.  Therefore  it  was  determined  to  take  away  only 
the  mass  of  the  polypus  by  the  snare,  and  a  piece  as  large  as  a  pea  was  left 
attached  to  the  canal.  The  piecemeal  destruction  of  the  remnant  by  tearing 
and  cauterization,  which  had  been  intended,  could  not  be  carried  out,  because 
the  patient  was  obliged  to  leave  the  city.  In  the  meantime  he  was  ordered  to 
use  instillations  of  alcohol.  Ssveral  months  later,  when  the  patient  presented 
himself  once  more  for  examination,  no  trace  of  the  polypus  was  found,  the 
lining  of  the  auditory  canal  and  the  membrana  tympani  appeared  normal  and 
the  hearing  was  perfect.  No  relapse  had  occurred  in  one  and  a  half  year. 
And  in  the  author's  experience,  in  a  number  of  instances,  equally  good  results 
were  obtained  by  alcohol,  where  in  spite  of  frequent  operations,  and  cauteriza- 
tions, the  granulations  and  polypi  would  not  disappear. 

Saveral  other  cases  are  given  in  which  the  use  of  alcohol  seemed  to  produce 
highly  satisfactory  results. 

A  strikingly  good  result  is  obtained  with  alcohol  in  cases  of  diffuse  hyper- 
trophy of  the  mucous  membrane  in  the  middle  ear,  when  it  assumes  the  form 
of  spongy  granulations,  extending  freely  through  the  perforation  in  the  mem- 
brana tympani.  Such  cases  usually  are  characterized  by  a  specially  stubborn 
course,  defying  all  remedies.  In  these  Prof.  Politzer  says  he  has  observed  a 
diminution  of  the  swelling  in  the  mucous  membrane  to  occur  after  cleansing 
the  middle  ear  by  syringing  through  the  Eustachian  tube  with  the  aid  of  the 
catheter,  and  then  the  use  of  alcohol. 

In  cases  of  granulations  and  polypoid  growths  on  the  drum-membrane, 
alcohol  instillations  do  good  service.  But  here  the  duration  of  the  treatment 
is  variable. 

In  the  case  of  a  young  man  who  had  had  an  otorrhcea  for  six  months,  and 
in  whose  ear  a  small  lobulated  polypus  the  size  of  a  small  pea  was  found  and 
removed,  the  root  shrivelled  after  two  applications  of  alcohol,  and  the  drum- 
membrane  became  dry,  and  the  hearing  nearly  normal.  Though  in  many  cases 
the  disappearance  of  the  root  under  the  alcohol  treatment  occurs  rapidly,  it 
must  be  stated  that,  in  the  majority  of  cases,  the  alcohol  treatment  has  to  be 
pursued  for  weeks  and  months  uninterruptedly  in  order  to  destroy  the  new 
growth.  Its  use  should  not  be  abandoned,  until,  after  using  it  several  weeks, 
no  signs  of  diminution  in  the  morbid  growth  appear. 

Rectified  spirits  of  wine  has  proven  itself  an  admirable  means  in  more  than 
half  the  cases  in  which  it  was  used  to  destroy  remnants  of  polypi  and  granu- 
lations, and  in  some  cases  it  rendered  operations  unnecessary.  Its  advantages 
are,  that  it  is  incomparably  surer  than  caustics  already  named ;  that  it  forms 
no  insoluble  precipitates  with  the  secretions,  and  that  it  has  no  attendant  bad 
effects  on  neighboring  tissues.  The  alcohol  treatment — and  this  is  one  of  its 
great  advantages — can  be  used  by  every  practitioner  of  medicine.    It  is  of  im- 
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portance,  therefore,  that  our  confreres  should  give  publicity  to  their  experiences 
with  it. 

The  conclusions  are  as  follows: 

"The  indications  of  the  employment  of  alcohol  in  polypoid  growths  in  the 
organ  of  hearing  are — 

"  1.  To  destroy  the  remnants  of  polypi  in  the  external  auditory  canal,  on 
the  membrana  tympani,  but  especially  in  the  tympanic  cavity,  where  they  are 
beyond  the  reach  of  instruments. 

"2.  In  multiple  granulations  and  polypi  in  the  external  auditory  canal,  and 
on  the  membrana  tympani. 

"3.  In  diffuse  and  excessive  hypertrophy  of  the  mucous  membrane  of  the 
middle  ear. 

"4.  In  cases  where,  in  consequence  of  mechanical  hinderances  in  the  exter- 
nal auditory  canal,  the  removal  of  the  polyp  cannot  be  accomplished  with 
instruments. 

"5.  It  maybe  used  experimentally  as  a  substitute,  at  the  outset  at  least,  for 
instrumental  treatment  in  timid  adults  and  children,  in  whom  an  operation  is 
often  attended  with  difficulties,  and  is  only  accomplished  under  anaesthesia." 

An  aural  case  of  peculiar  interest  was  reported  by  Dr.  Todd  to  the  St. 
Louis  Medico-Chirurgical  Society — St.  Louis  Courier  of  Medicine,  July,  1880. 
The  cass  was  that  of  a  man  who  had  been  for  four  years  greatly  annoyed  by  a 
crackling  sound  in  the  right  ear,  every  time  he  moved  his  head.  This  noise 
came  on  gradually  after  a  bad  cold.  Incidentally,  it  was  stated  that  when 
quite  young  there  was  a  large  suture  between  the  parietal  and  temporal  bones ; 
a  depression  there  when  he  was  two  years  of  age  required  the  parents  to  be 
cautious  about  any  one  touching  him  on  the  head.  The  reporter  observed  a 
contraction  of  the  sterno-cleido-mastoid  muscle,  and  coincidently  heard  a 
noise  quite  distinctly  at  the  distance  of  a  foot  from  the  patient — at  times  it 
could  be  heard  many  feet  off.  By  the  aid  of  a  stethoscope  placed  over  the 
mastoid  process,  the  noise  was  distinctly  heard.  It  was  also  heard  at  the  an- 
terior nares.  With  the  contraction  of  the  sterno-cleido-mastoid  there  was  also 
spasmodic  action  of  the  velum  palati.  The  patient  is  described  as  being 
nervous  and  hypochondriacal.  He  said  he  never  had  any  pain  in  the  place, 
but  the  noise  drove  him  crazy — he  was  really  desperate,  and  willing  to  sub- 
mit to  anything  that  promised  to  afford  relief.  After  careful  examination 
Dr.  Todd  decided  that  no  operation  would  be  likely  to  afford  the  patient  any 
relief. 

Dr.  H.  N.  Spencer  presented  to  the  Society  at  its  next  meeting  a  patient 
who  had,  about  a  year  and  a  half  previously,  received  a  gunshot  wound  of  the 
head,  the  case  offering  some  points  of  unusual  interest.  The  ball  entered  the 
head  on  the  right  side,  at  a  point  three-quarters  of  an  inch  below  the  floor  of  the 
external  auditory  meatus,  and  seven-eighths  of  an  inch  in  front,  and  passed 
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out  on  the  opposite  side  of  the  head.  At  the  time  of  the  injury  hearing  was 
unaffected,  but  in  a  few  days  he  experienced  a  noise  which  lias  continued  ever 
since.  This  noise  can  be  heard  by  means  of  the  diagnostic  tube — it  is  a  con- 
tinuous bruit. 

Subsequent  to  the  injury,  coming  on  gradually  for  two  months,  the  patient 
experienced  great  deafness  in  both  ears,  which  Dr.  Spencer  thinks  was  caused 
by  an  otitis  media,  produced  by  the  great  exposure  to  cold  which  was  expe- 
rienced at  the  time  of  the  injury.  The  patient  was  unconscious  after  he  was 
shot — he  received  eight  gunshot  wounds  in  different  parts  of  the  body  on  the 
same  occasion.  No  arterial  hemorrhage  from  the  wound  in  the  head  was 
observed,  and  there  was  no  vertigo  or  vomiting. 

The  Use  of  Sulphide  op  Calcium  in  inflammatory  and  suppurative  pro- 
cesses about  tha  ear  and  throat,  was  also  discussed  at  the  same  meeting  of  the 
Medico-Chirurgical  Society.  Dr.  Todd  had  administered  this  medicine  in  the 
case  of  a  child  about  eleven  years  old,  who  was  suffering  intense  pain  from 
suppuration  of  one  of  the  ears.  There  was  also  a  great  deal  of  swelling  about 
the  ear,  and  some  of  the  neighboring  glands.  From  doses  of  one-twentieth  of 
a  grain,  given  every  two  hours,  the  pain  was  relieved  in  a  most  marked  manner. 
Dr.  Spencer,  In  referring  to  the  use  of  this  drug,  stated  that  in  his  experience, 
after  giving  it  a  fair  trial  in  some  forty-five  cases  of  fnruncular  inflammation 
together  with  suppurative  process  in  the  middle  ear,  he  could  not  see  that  it 
had  in  any  instance  either  shortened  a  case  or  influenced  it  in  any  'nay. 

Dr.  Glasgow  reported  having  treated  successfully  several  suppurative  cases 
successfully  ;  one  of  them,  a  case  of  tonsillitis,  where  the  pain  was  intense,  was 
greatly  benefited  by  the  use  of  one-quarter  of  a  grain  every  two  hours. 
Others,  however,  who  reported  their  experience  to  the  society  had  failed  to  ob- 
tain results  similar  to  those  of  Dr.  Glasgow.  What  preparation  of  the  remedy 
was  employed  by  the  gentlemen  who  related  their  experience  was  not  stated, 
although  some  doubt  was  expressed  as  to  the  drug's  purity  in  all  of  the  cases 
where  it  was  used. 

When  so  much  discrepancy  exists,  as  regards  the  results  obtained  from  the 
u*e  of  this  drug  by  careful  observers,  it  may  be  supposed  that  the  article  used 
was  not  always  reliable,  or  that  individuals  differ  respecting  the  symptoms 
that  require  its  administration. 

Mr.  Field — Lancet,  June  5,  1880 — reports  a  case  of  suppurative  meningitis 
and  abscess  of  the  brain,  which  came  to  St.  Mary's  Hospital  for  treatment. 
The  patient  was  a  male,  aged  eighteen,  and  walked  to  the  hospital.  When  ad- 
mitted he  had  had  a  purulent  discharge  from  the  right  ear  for  sixteen  years, 
following  scarlet  fever.  The  only  symptom  was  pain  in  the  head,  which  ws 
immediately  relieved  by  the  application  of  eight  leeches  around  the  right  ear. 
Iodide  of  potassium  mixture  was  prescribed,  and  the  ear  was  ordered  to  be 
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syringed  four  times  a  day  with  a  weak  carbolic  acid  lotion.  The  patient  died 
very  suddenly  three  days  after  his  admission.  The  post-mortem  examination 
showed  that  there  had  been  suppurative  meningitis  over  the  petrous  portion  of 
the  right  temporal  bone,  in  the  posterior  fossa  of  the  skull,  above  the  tentorium 
cerebelli,  and  also  to  a  slight  extent  in  the  cerebellar  fossa.  Over  the  outer 
part  of  the  petrous  bone,  beneath  the  dura  mater,  was  a  layer  of  pus,  and  the 
dura  itself  was  in  a  sloughy  condition  over  a  surface  the  size  of  a  horse-bean. 
The  inner  surface  of  the  mastoid  bone,  where  it  enters  into  the  formation  of 
the  lateral  sinus,  was  of  a  blackish  gray  color,  and  the  bone  here  was  so  soft 
as  readily  to  allow  a  penetration.  For  the  same  extent  the  sinus  itself  was 
occupied  by  a  very  firm  thrombus,  partly  black  and  partly  of  a  yellowish 
brown  color.  The  internal  auditory  meatus  was  healthy.  A  thick  layer  of 
puriform  lymph  was  found  on  the  under  surface  of  the  posterior  half  of  the 
right  temporal  sphenoidal  lobe  of  the  brain,  and  also  on  the  inner  surface  of 
the  occipital  lobe.  An  abscess,  the  size  of  a  large  walnut,  with  dirty  gray, 
sloughy,  and  purulent  contents  in  the  right  hemisphere  of  the  cerebellum, 
external  to  the  corpus  dentatum.  The  brain  substance  generally  and  its  mem- 
branes were  congested.  The  ventricular  fluid  was  slightly  in  excess  and  clear. 
The  tympanic  membrane  was  absent,  and  there  was  some  pus  in  the  external 
auditory  meatus ;  the  drum  was  filled  by  a  yellow  caseous  matter,  which 
blocked  the  Eustachian  tube.  The  malleus  was  found  loose  in  the  cavity,  its 
head  carious,  but  the  incus  and  stapes  were  both  absent.  The  chorda  tympani 
nerve  could  only  be  traced  for  a  short  distance  after  entering  the  tympanum. 

The  vestibule  was  occupied  by  soft  caseous  matter,  shown  by  the  micro- 
scope to  consist  of  fat  granules,  and  shrunken  and  flattened  epitheloid  cells. 
The  cochlea,  semicircular  canals,  aqueduct  of  Fallopius,  and  carotid  canal  were 
healthy,  and  the  facial  nerve  appeared  to  be  uninjured.  The  site  of  the  natu- 
ral petrous  and  mastoid  cells  was  occupied  by  an  irregular  cavity,  which  con- 
tained blackish  gray,  purulent  matter,  and  around  this  the  bone  was  softened 
aud  reddened  for  some  distance,  evidently  from  progressive  caries.  This  care- 
ful examination  was  made  by  Mr.  A.  J.  Pepper.  Mr.  Field,  in  remarking  on 
this  case,  took  occasion  to  allude  somewhat  in  detail  to  the  subject  of  abscess 
of  the  brain.  The  interest  this  matter  possesses  to  otologists  seems  to  be  a 
sufficient  reason  for  drawing  most  liberally  oil  his  able  resume  of  the  subject. 
Mr.  Field  alluded  to  the  great  uncertainty  of  the  diagnosis  of  abscess  of  the 
brain,  the  above  case  being  a  good  example  of  the  sudden  manner  in  which  it 
is  frequently  revealed.  Clinically,  it  appears  under  many  aspects;  its  causes 
are  various,  and  the  symptoms  it  gives  rise  to  vary  with  the  cause. 

It  seems  to  be  now  well  established  by  pathologists  that  abscess  of  the 
brain  is  never  a  primary  affection,  and  we  should  therefore,  in  all  cases  where 
death  has  occurred  from  this  cause,  endeavor  to  obtain  evidence  of  past  or 
present  suppuration  in  some  other  portion  of  the  body  (and  it  may  be  in  any 
part),  in  order  to  clear  up  the  diagnosis.    The  abscess  of  the  braiu  may  pre- 
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sent  itself  in  various  stages,  as  either  a  patch  of  red  colored  acute  softening, 
which  has  not  got  broken  down  to  form  an  abscess;  as  a  ragged  cavity,  with 
gray,  soft,  and  irregular  walls,  containing  pus,  which  may  be  more  or  less  dis- 
colored, the  change  in  either  case  being  an  acute  one;  or,  finally,  it  may  ap- 
pear as  a  well-defined  cavity,  with  tough  and  fibrous  walls,  which  contains  a 
green-colored,  opaque  fluid,  resembling  pus,  but  which,  on  examination,  may 
be  found  to  contain  no  pus-cells,  they  all  having  undergone  fatty  and  granular 
degeneration.  It  may  also  contain  cretaceous  material.  Abscesses  of  the 
brain  are  usually  single,  and  their  location  is  most  commonly  in  the  posterior 
part  of  the  brain.  The  motor  tract  thus  escaping,  paralysis  is  therefore  but 
rarely  associated  witli  them.  They  affect  the  white  matter  rather  than  the 
gray,  most  frequently  that  of  the  posterior  part  of  the  middle  lobe,  or  the 
posterior  lobe  of  the  cerebellum.  Occasionally,  however,  they  occur  in  the 
corpus  striatum  or  pons. 

The  more  acute  forms  of  abscess  give  rise  to  the  signs  usually  attributed 
to  meningitis  or  encephalitis,  while  the  more  chronic  ones  give  rise  to  no 
symptoms  whatever  until  the  abscess  extends  sufficiently  near  the  surface  of 
the  brain  to  light  up  an  inflammation  of  the  membranes,  this  being  the  usual 
mode  of  termination.  Mr.  Field  doubts  not  that  in  numerous  instances,  if  one 
may  rely  on  the  clinical  history  of  recorded  cases,  the  condition  had  existed 
for  months,  or  even  years,  before  death,  without  giving  rise  to  a  single  indi- 
cation of  cerebral  disease.  Abscesses  in  occasional  instances  are  found  in  the 
brain  after  death,  having  never  been  the  cause,  during  life,  of  any  cerebral 
symptoms,  and  would  probably  never  have  done  so  had  life  been  prolonged 
for  an  indefinite  period.  It  is  probable,  from  appearances  that  have  been 
found,  that  recoveries  from  such  abscesses  has  taken  place;  the  pus,  under- 
going fatty  degeneration,  becomes  quiescent,  the  fat  is  reabsorbed,  and  the 
fibroid  sac  shrinks  and  gradually  contracts  upon  a  cretaceous  residue.  On  the 
other  hand,  cerebral  abscesses  have  been  known  to  penetrate  the  skull  and 
open  externally,  forming  a  hernia  cerebri.  Disease  of  the  middle  or  internal 
ear,  produsing  necrosis  of  the  temporal  bone,  is  by  far  the  most  common  cause 
of  abscess  of  the  brain,  accounting  for,  it  is  said,  about  one-third  of  the 
cases.  There  are  two  chief  types  under  which  it  occurs,  varying  with  the  cir- 
cumstances. In  one  extensive  disease  of  the  bone  exists,  purulent  matter 
being  present  beneath  the  dura  mater,  and  frequently  thrombosis  of  one  or 
more  of  the  venous  sinuses  in  connection  with  the  petrous  bone  is  present. 
The  dura  mater  itself  becomes  thickened,  the  arachnoid  and  pia  mater  adhe- 
rent over  it.  The  brain  tissue  in  the  immediate  neighborhood  is  more  or  less 
inflamed  and  softened,  and  the  abscess  is  near  the  surface.  It  is  commonly 
found  associated  with  a  general  meningitis.  The  symptoms  during  life  are 
those  of  meningitis  or  encephalitis,  and  their  duration  is  usually  not  less  than 
ten  days,  frequently  some  weeks.  The  case  described  above  belongs  to  this 
group,  and,  considering  the  character  of  the  lesions,  the  duration  of  severe 
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symptoms  was  remarkably  short.  The  cause  in  such  cases  is  evident,  either  in 
the  extension  of  the  inflammation  by  contiguity  of  structure,  or  in  thrombosis 
of  the  veins  passing  backward  into  the  cerebral  substance.  In  the  other  type 
of  abscess  from  car  disease,  the  relations  of  the  two  conditions  is  more  ob- 
scure;  here  is,  perhaps,  very  slight  necrosis  of  the  petrous  bone,  which  is 
found  with  difficulty,  no  adhesions  of  membranes,  and  perfectly  healthy  cere- 
bral tissue  intervening  between  tlie  abscess  and  the  surface  of  the  brain.  The 
veins,  moreover,  are  not  thrombosed. 

These  abscesses  are,  without  doubt,  secondary  to  disease  of  the  petrous  bone  ; 
but  we  have  at  present  no  evidence  to  show  how  the  materies  morbi  is  con- 
veyed from  one  place  to  another,  although  the  assumption  is  that  some  infec- 
tive material  is  conveyed  either  by  lymphatics,  arteries,  or  veins.  The  short- 
ness of  the  distance  makes  it  difficult  to  trace  the  connection  between  these 
conditions.  When  the  abscess  is  secondary  to  some  collection  of  pus  in  more 
remote  parts  of  the  body,  such  as  an  empyema,  an  ischio-rectal  abscess,  or  one  in 
the  shaft  of  a  long  bone,  the  difficulty  in  establishing  a  connection  is  increased. 

The  brain,  unlike  all  other  organs,  is  liable  to  the  deposition  of  these 
secondary  abscesses,  without  any  signs  of  a  general  pyamiia.  These,  of  course, 
cannot  be  strictly  compared  to  the  secondary  abscess  occurring  in  the  liver, 
for  in  this  case  the  peculiar  blood-supply  affords  a  ready  explanation.  These 
abscesses  are  much  more  chronic  in  their  nature  than  those  previously  de- 
scribed. It  is  these  which  often  give  no  signs  during  life;  if  rather  more 
acute,  they  may  terminate  by  exciting  a  meningitis  when  they  approach  the 
surface,  which  is  always  suppurative  and  very  severe.  Although  this  form  of 
abscess  may  remain  quiet  for  months,  death  rapidly  follows  the  first  symptoms 
that  manifest  themselves. 

Abscesses  of  the  brain,  resulting  from  disease  or  injury  of  the  nose,  eyes, 
skull,  scalp,  or  face,  or  from  operations  upon  these  parts,  have  the  same 
pathological  and  clinical  history,  or  one  intermediate  between  them,  as  these 
two  types.  Injuries  to  the  head  may  give  rise  to  abscesses  connected  with  the 
dura  m  iter,  the  symptoms  of  which  it  is  often  impossible  to  distinguish  clini- 
cally from  those  described;  or  abscesses  similar  to  those  described  may  arise. 
It  should  be  remembered,  under  all  these  circumstances,  cerebral  symptoms 
may  arise  which  would  seem  to  indicate  the  existence  of  abscess  or  meningitis, 
but  that  these  symptoms  occasionally  clear  up  and  the  patient  makes  a  good  re- 
covery.   In  all  of  these  cases  our  prognosis  should,  therefore,  be  most  guarded. 

Abscesses  that  result  occasionally  from  general  pyaemia  are  usually  multiple 
and  small.  When  they  result  from  embolism  of  one  of  the  cerebral  arteries, 
they  are  usually  associated  with  sudden  paralysis  and  the  usual  symptoms  of 
embolism.  Red  softening  is  more  frequently  found  associated  with  these 
symptoms.  Occasionally  this  has  broken  down  and  formed  an  abscess,  01 
rather  the  softening  has  been  so  defined  that  it  almost  justified  the  name  of 
abscess. 
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Three  Cases  of  Cerebral  Arscess  consequent  upon  Suppurative  Dis- 
ease of  the  Middle  Ear,  with  Remarks.  Thomas  Barr.  The  Ghtsyow 
Med.  Journal,  July,  1880. — Now  that  attention  is  called  with  greater  frequency 
than  heretofore  to  the  extension  of  suppurative  disease  of  the  middle  ear  to  the 
brain,  or  its  enveloping  membranes,  the  importance  of  early  attention  to  aural 
affections  is  more  generally  recognized.  Doubtless  this  source  of  fatal  cerebral 
disease  is  as  yet  overlooked  in  a  large  number  of  instances ;  in  fact,  every 
physician  whose  opportunities  of  observing  such  cases  in  aural  practice  is  exten- 
sive must  soon  become  convinced  of  this  fact.  It  is  to  be  hoped,  however,  that 
with  the  increasing  interest  that  is  everywhere  being  manifested  in  the  field  of 
Otology  fewer  cases  of  this  kind  will  occur  in  the  future  without  recognition. 
Although  otitis  media  purulenta  is,  in  the  greater  number  of  cases,  a  disease  of 
chronicity  and  difficult  of  management,  yet  when  the  numerous  factors  that 
exercise  an  unfavorable  influence  on  its  progress  are  more  fully  understood, 
and  its  local  treatment  is  in  consequence  less  obtrusive,  we  shall  have  more 
cures  and  fewer  fatal  terminations.  The  profession  at  large  will  not  be  slow 
to  recognize  the  advantages  of  a  special  training  in  this  department  of  medi- 
cine when  otology  shall  no  longer  bear  the  opprobrium  hitherto  associated 
with  the  ineffectual  methods  of  an  almost  exclusively  local  treatment. 

Dr.  Barr's  cases  do  not  materially  differ  from  those  with  which  we  are 
already  familiar,  but  they  are  presented  in  a  manner  to  forcibly  impress  the 
l  eader,  and  fortunately  he  has  been  able  to  have  a  post-mortem  examination 
made  in  each  case.  Incidentally  Dr.  Barr  alludes  to  the  fact  that  in  post- 
mortem examinations  the  organ  of  hearing  has  generally  been  overlooked  in 
consequence  of  the  difficulty  of  opening  the  middle  ear;  he  suggests  that  the 
method  adopted  by  Dr.  Foulis,  in  making  a  section  of  the  ear  after  death, 
could  be  adopted  as  a  matter  of  routine,  as  it  can  be  expeditiously  done  with- 
out the  removal  of  the  temporal  bone  from  the  skull,  and  it  allows  of  a  very 
fair  view  of  its  condition.  Were  these  examinations  of  the  ear  more  frequently 
made  in  cases  where  disease  of  the  ear  was  not  suspected,  it  would  add  very 
materially  to  our  knowledge  of  the  pathology  of  this  organ.  Referring  to  ear 
affections  as  a  cause  of  abscess  of  the  brain,  the  conclusion  is  drawn  from  the 
literature  of  the  subject  that  aural  affections  in  at  least  one-half  of  the  cases 
act  as  an  exciting  cause. 

In  Dr.  Barr's  cases  the  condition  of  the  parts  found  after  death  indicated 
that  in  one  case  only  were  there  carious  openings  between  the  pus-secreting 
cavities  of  the  middle  ear  and  the  dura  mater.  Caries  would  naturally  be 
looked  for  in  these  cases  at  the  roof  of  the  middle  ear  and  the  inner  wall  of  the 
mastoid  process,  and  in  the  second  case  reported  carious  openings  existed  in 
these  two  situations.  It  is  now  well  known,  from  numerous  observations  on 
the  dead  body,  that  suppurative  diseases  of  the  ear  may  bring  about  a  fatal 
issue,  without  a  carious  affection.  The  disease  may  be  conducted  to  the  dura 
mater  by  the  numerous  foramina  in  the  bone,  for  the  passage  of  vessels,  nerves, 
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and  connective  tissue;  or,  if  by  destruction  of  the  two  fcnestral  membranes, 
the  vestibule  and  cochlea  are  invaded  by  the  disease,  there  would  then  lie, 
bit  ween  the  seat  of  the  inii  limitation  and  the  meninges,  only  the  perforated 
lamella  of  bone  through  which  the  fibres  of  the  auditory  nerve  pass.  In  all 
three  cases  the  dura  mater  was  thickened  and  softened,  over  the  tegmen 
tympani  in  the  first  case,  over  the  carious  openings  in  the  second,  and  over 
the  inner  surface  of  the  mastoid  process  in  the  third.  Part  of  the  blood  sup- 
plied to  the  middle  ear  b jing  derived  from  within  the  cranium,  the  accompany- 
ing veins  which  carry  away  the  effete  matters  from  the  ear  pass  partly  inward 
through  the  bon?  to  the  dura  mater.  The  walls  of  these  vessels  having  become 
diseased  may  set  up  inflammation  in  the  dura  mater,  or  excite  phlebitis  in  the 
sinuses,  with  the  attendant  danger  of  the  formation  of  thrombi  and  purulent 
disposition?  in  the  other  organs ;  bacteria  may  possibly  be  introduced  into  the 
blood-vessels  along  with  purulent  matter,  the  consequences  of  which  might  be 
disastrous.  The  inflammatory  condition,  it  is  thought,  passes  from  the  dura 
to  the  brain  by  contiguity  of  tissue,  as  there  is  no  direct  vascular  or  lymphatic 
connection  between  the  dura  mater  and  the  substance  of  the  brain.  Dr.  Ban's 
paper  was  read  before  the  Glasgow  Medieo-Chirurgical  Society,  and  was  the 
subject  of  an  animated  discussion,  several  gentlemen  present  having  had  consid- 
erable experience  in  the  matter  under  consideration.  Dr.  Coats  being  present 
remarked  that  he  had  speculated  in  regard  to  what  might  be  the  path  of  injec- 
tion in  such  cases,  and  he  suggested  that  it  was  probably  by  way  of  the  lympha- 
tics. By  this  path  the  injective  material  might  enter  the  arachnoid  cavity,  and 
travel  inward  to  the  spaces  inside  the  brain.  He  had  himself  seen  several 
cases  in  which  this  had  been  the  path  followed.  The  abscess  might  be  disas- 
sociated from  its  place  of  origin  by  a  considerable  portion  of  tissue. 

Periscope  of  Otology.  Dr.  Kirk  Ddncanson. — In  this  communication 
Dr.  Duncanson  presents  a  tabulated  report  of  the  aural  cases  treated  at  the  Dis- 
pensary, Cambridge  St.  Lothian  Road,  Edinburgh,  during  two  years  from 
July,  1878,  to  June,  1880.  The  number  of  cases  treated  in  all  amounted  to  816 
within  the  periods  mentioned.  Of  the  diseases  of  the  external  ear,  the  accu- 
mulation of  cerumen  (ceruminosis  obturans)  bears  a  large  proportion,  208 
cises  in  all,  while  the  cases  of  epithelial  masses  (keratosis  obturans),  ten,  are 
comparatively  few  in  number. 

Of  the  diseases  of  the  middle  ear  the  most  numerous  are  those  of  chronic 
suppurative  inflammation,  210,  next  in  order  coming  chronic  catarrhal  in- 
flammation, 208.  Of  the  sixteen  cases  of  disease  of  the  inner  ear  two  are  re- 
corded as  labyrinthine  disease  from  congenital  syphilis. 

Appended  to  the  report  is  a  table  giving  the  ages  of  the  patients,  which 
shows  that  of  the  whole  number,  :!(.Hi,  over  forty-eight  per  cent,  were  between 
the  ages  of  ten  and  thirty  years.  Under  ten  years  of  age  there  were  122  cases, 
and  between  the  ages  of  seventy-one  and  eighty  years  but  ten  cases. 
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Deafness  (Surdite).  Dr.  Ladreit  de  Lacitarriere  :  Annales  des  Mala- 
dies de  V  Oreille,  etc.  Pp.  38.  Paris.  February,  1880. — In  this  article  the  writer 
gives  a  running  commentary  on  the  most  common  forms  of  aural  disease,  as 
met  in  an  ordinary  practice  in  otology.  It  opens  with  a  few  reflections  upon 
the  gravity  of  the  affliction  of  deafness,  and  calls  attention  to  the  fact  that 
very  often  a  "wise  hygiene  might  often  prevent  the  occurrence  of  this  in- 
firmity, which  too  often  science  is  unable  to  remove.1' 

He  further  urges  the  necessity  of  the  parent's  insisting  on  the  child's  talk- 
ing, if  it  has  lost  its  hearing  after  it  has  once  mastered  speech.  Deafness,  even 
in  one  ear,  ha  considers  as  entirely  unfitting  a  man  for  being  a  soldier,  because 
when  deaf  in  one  ear  he  is  no  longer  able  to  determine  the  direction  of  sound. 

Sj  far  as  tests  for  hearing  are  concerned.  Lacharriere  gives  preference,  as 
do  most  aurists  in  the  present  day.  to  the  human  voice,  and  he  thinks  that  the 
physician  can  accustom  himself  to  speaking  always  in  a  similar  tone  when 
making  his  tests.  He  very  justly  says  the  watch,  which  is  not  a  good  test,  has 
come  into  use,  simply  because  it  is  always  with  the  patient  and  the  doctor,  and 
hence  easily  brought  into  use.  The  great  reason  why  the  watch  should  not  be 
deemed  a  good  test,  is,  that  "  there  is  never  a  constant  relation  between  the 
hearing  a  watch  and  the  audition  of  words.*' 

He  then  alludes  to  several  well-known  acoumeters,  Guerder's,  Itard's, 
D3  Ceuta's,  Magnus1,  Politzer's,  Kessel's,  and  to  the  Blake-tests  with  Konig's 
rods.  So  far  as  the  microphone  is  concerned  as  a  test  for  hearing,  the  writer 
is  disposed  to  think  that  though  the  method  is  ingenious  it  belongs  rather  to 
tha  laboratory  of  the  physicist  than  to  the  office  of  an  aurist.  It  is  essential, 
in  examining  into  the  causes  of  deafness,  to  find  out  whether  the  obstacle  re- 
sides exclusively  iu  the  conducting  or  in  the  perceptive  apparatus.  The  writer 
then  gives  two  rules  quoted  from  Capdeville  which  are  here  given,  but  each 
must  verify  them  for  himself : 

1.  Whenever  a  watch  is  heard  better  on  the  skull  than  it  is  thirty  cen'i- 
metres  off,  and  a  fortiori,  still  farther  away,  we  are  dealing  with  a  case  of 
disease  of  the  conductors  of  sound. 

2.  Whenever  the  watch  is  heard  as  poorly  on  the  head  as  thirty  centimetres 
off,  or  when  not  heard  at  either  of  these  points,  we  are  dealing  with  a  case  of 
disease  in  deeper  parts,  i.e.,  the  internal  ear,  the  auditory  nerve,  or  the  nerve 
centres. 

Hearing  better  in  a  noise  than  in  a  quiet  place  is  considered  by  the  writer 
to  indicate  usually  ankylosis  of  the  chain  of  bonelets.  When  deafness  is  not 
absolute  it  seems  that  sometimes  its  degree  varies  with  atmospheric  changes, 
but  the  changes  affecting  some  deaf  people  do  not  affect  others,  one  set  being 
made  worse  by  cold,  dry  winds,  and  others  by  dauip  air,  and  storms,  while 
others  are  quite  free  from  annoyance  in  rainy  and  warm  weather.  In  explana- 
tion, the  writer  offers  "  that  it  has  seemed  to  him  that  deafness  caused  by 
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catarrhal  diseases  is  worse  in  damp  weather;  that  that  which  attends  conges- 
tive affections,  as  those  caused  by  herpetic  disease,  or  those  forms  of  deafness 
found  in  individuals  suffering  from  diseases  of  the  vasomotor  system,  vary  in 
intensity  according  to  the  magnetic  conditions  of  the  atmosphere."  Allusion 
is  then  made  to  the  well-known  observation,  that  deaf  women  at  the  catame- 
nial  period  are  very  likely  to  be  harder  of  hearing,  if  their  ears  are  affected  at 
all.  The  writer  mentions  the  peculiar  phenomenon,  sometimes  observed  in  the 
deaf,  that  suddenly  their  deafness  leaves  them  for  a  moment  or  two,  when  they 
hear  perfectly  well,  but  this  is  succeeded  by  profound  deafness.  No  explana- 
tion is  offered  for  this,  but  the  author  is  convinced  that  such  cases  do  occur, 
and  that  they  are  not  illusions  on  the  part  of  the  patients. 

Deafness  is  sometimes  the  precursor  of  cerebral  diseases,  especially  of  tuber- 
cular meningitis.  The  author  believes  that  if  the  expansion  of  the  auditory 
nerve  were  as  easily  visible  as  the  retina,  it  would  not  be  difficult  to  determine 
diseased  processes  analogous  to  those  in  the  retina.  He  gives  a  case  which  he 
observed  in  1877;  a  lad,  nine  years  old,  and  very  intelligent,  a  student  in  the 
Lyceum  of  Paris,  who  had  become  deaf  within  a  few  months,  so  that  he  could 
no  longer  go  on  with  his  studies.  The  middle  ear  was  not  affected,  but  the 
tinnitus  aurium  ("bruits  labyrinthiques  ")  pointed  to  a  deeper  disease.  All 
efforts  for  relief  of  deafness  were  fruitless,  and  the  cophosis  became  more  pro- 
found. The  parents  were  informed  that  their  child  showed  symptoms  of  grave 
disease,  and  the  boy  died  shortly  of  tubercular  meningitis.  A  case  is  quoted 
from  Dr.  Luys,  of  a  woman  who  had  been  deaf  for  twenty  years,  and  in  whom 
the  posterior  convolutions  of  the  brain  were  the  seat  of  an  atrophy.  In  some 
places  the  atrophy  had  produced  spaces  large  enough  to  receive  the  end  of  the 
thumb.  The  possible  or  probable  cause  was  not  determined  for  the  disease  in 
this  case.  Syphilis  is  set  down  as  the  cause  of  deafness,  from  disease  pro- 
duced by  it  in  the  intracranial  organs. 

retrocession  of  exanthemata,  continued  fevers,  meningitis  and  convulsions 
in  children,  are  all  recognized  as  causes  of  deafness.  Excessive  fright  has 
apparently  provoked,  in  one  case  given  by  the  writer,  profound  deafness,  which 
supervened  upon  the  convulsions  into  which  the  little  boy  was  thrown. 

Convulsions  arising  from  disorders  in  the  digestive  tract  may  produce 
similar  results.  The  list  of  nervous  diseases  which  may  affect  the  hearing 
closes  with  hysteria  and  its  effect  on  the  hearing.  "  The  ear,"  the  writer  says, 
"  pays  its  tribute  to  the  bizarre  manifestations  of  this  neurosis."  The  charac- 
ter of  hysterical  deafness  is  suddenness  of  onset.  Sometimes  the  deafness 
accompanies  other  nervous  manifestations,  and  at  other  times  it  is  the  only 
morbid  symptom.  The  ears  preserve  an  appearance  of  perfect  health,  and  tne 
patients  complain  of  only  one  symptom,  viz.:  they  cannot  hear.  It  is  also 
stated  that  such  cases  are  never  half-deaf,  but  they  can  hear  absolutely  noth- 
ing.   An  account  is  given  of  a  young  lady,  the  daughter  of  a  prominent  func- 


70  American  Journal  of  Otology. 


tionary  of  the  time,  who  had  suddenly  lost  all  hearing  -without  any  apparent 
cause.  A  diagnosis  of  hysterical  paralysis  of  the  auditory  nerve  was  made, 
and  the  patient  was  advised  by  Dr.  Lacharriere  to  place  herself  under  treat- 
ment in  a  hydropathic  institution,  which  she  did,  and  in  a  few  weeks  later  her 
father  reported  her  as  entirely  cured.  Hysterical  deafness  must  not  be  con- 
founded with  deafness  in  hysterical  subjects,  for  in  the  latter  the  deafness  may 
be  due  to  a  cause  entirely  different  from  the  nervous  malady,  though  it  may 
borrow  a  nervous  phase  from  it.  Local  causes  of  deafness  may  reside  in  the 
auditory  canal,  the  Eustachian  tube,  the  membrane  of  the  drum,  the  drum- 
cavity,  and  the  organs  contained  in  it,  and,  finally,  the  labyrinth  and  the 
osseous  structures  containing  it. 

It  would  seem  superfluous  to  call  attention  to  the  deafness  producible  by 
carumm  plugs  in  the  external  ear,  but  the  writer  has  seen  so  many  failures  to 
diagnose  the  obstruction  that  he  calls  the  attention  of  the  profession  to  the  im- 
port inc3.of  careful  examinations  of  the  external  ear,  especially  the  deeper  parts 
of  the  auditory  canal. 

In  alluding  to  closure  of  the  Eustachian  tube  from  disease,  it  is  asserted 
that  as  we  hear  our  own  voices  directly  through  these  tubes,  if  they  are  closed 
our  own  voices  are  of  course  changed  to  our  ears.  Thus,  of  course,  the  changed 
tones  of  the  deaf  might  be  accounted  for.  The  noises  in  the  ear,  heard  in  in- 
flammation of  the  tympanic  cavity,  are  said  to  be  due  to  the  compression  of  the 
fenestra,  and,  mediately,  of  the  fluid  in  the  labyrinth,  a  theory  not  held  by  the 
majority  of  auristj  of  the  present  day,  because  pressure  on  the  fluid  of  the 
labyrinth  would  produce  rather  a  blunting  of  sensibility  than  an  augmenta- 
tion. The  only  theory  on  which  to  explain  such  tinnitus  as  occur  in  diseases 
of  the  middle  ear,  is'that  which  is  based  on  a  morbid  circulation  of  blood  in 
and  about  tli3  drum  cavity,  and  the  consequent  morbid  vibrations  in  the  walls 
of  the  arterioles,  which,  when  in  excess,  the  ear  interprets  as  sound,  according 
t3  th3  accepted  theory  advanced  by  Theobold  1  of  Baltimore. 

When  treating  of  wounds  of  the  membrana  tympani.  the  activity  in  healing 
of  this  part  of  the  ear  is  alluded  to,  and  is  said  to  be  greater  than  in  any  other 
part  of  the  body.  The  membrana  tympani  is  said  to  be  the  seat  of  minute 
interstitial  abscesses,  and  it  may  be  the  seat  of  variolous  pustules  or  of  herpetic 
vesicles,  and  these,  by  inflaming  the  neighboring  cellular  tissue,  may  cause  per- 
manent openings  in  the  membrane.  The  degree  of  deafness  which  follows  is 
in  no  way  proportionate  to  the  extent  of  the  perforation,  as  very  often  the 
writer  has  observed  great  hardness  of  hearing  with  small  perforations,  and  only 
slight  deafness  with  large  perforations.  The  explanation  of  this  fact,  how- 
ever, is  not  entirely  satisfactory  to  our  minds. 


1  For  explanation  of  these  views  see  "  Treatise  on  the  Ear,"  by  C.  H.  Burnett, 
of  Philadelphia,  1877.  p.  357. 
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"Iu  both  case3  the  decrease  in  hearing  is  marked,  but  it  can  be  understood 
how  that  when  the  membrane  presents  a  small  opening  with  edges  more  or  less 
thickened,  which  does  not  permit  sonorous  waves  to  pass,  the  conditions  are 
so  modified  that  physiological  transmission  is  not  accomplished  by  the  chain 
of  bones  with  their  accustomed  precision.  When,  on  the  contrary,  the  perfor- 
ation is  large,  aud  when  the  loss  of  substance  is  attended  by  loss  of  the 
bones  of  hearing,  sound-waves  no  longer  meet  witli  any  obstacle,  but  strike 
directly  on  the  fenestras.  It  it  true  that  in  these  cases  the  force  of  the  waves 
of  sound,  instead  of  being  condensed  upon  these  inner  organs,  as  the  lens  con- 
denses the  rays  of  light,  is  partly  lost,  and  the  deafness  is  always  marked, 
though  never  complete." 

In  our  opinion,  in  the  first  instance,  with  a  small  perforation  with  thickened 
edges,  there  is  every  reason  to  believe  that  there  are  inflammation  and  thicken- 
ing of  the  mucous  membrane  within  the  cavity  of  the  drum,  and  more  or  less 
retained  exudation,  both  of  which  conditions  will  explain  the  inability  of  the 
auditory  ossicles  to  act  with  their  accustomed  precision.  In  the  case  of  the 
larger  perforation  the  morbid  process  would  be  greater  at  the  outset  than  in  the 
former  instance,  and  chiefly  located  in  the  membrana  tympani,  as  shown  in  the 
extensive  perforation  in  it.  Through  the  latter,  too,  all  exudations  freely  es- 
cape, and  thus  no  impediment  to  the  action  of  the  ossicles  from  retained  mat- 
ter ensues.  It  is  admitted  that  in  the  latter  instance  sound-waves  can  and  do 
enter  the  drum-cavity,  and  impinging  directly  on  the  inner  wall  of  the  tym- 
panum, make  themselves  heard,  probably  chiefly  by  their  action  on  the  foot- 
plate of  the  stirrup.  The  argument  that  a  little  perforation  as  such,  without 
its  attendants  being  considered,  is  more  likely  to  make  one  deaf  than  a  large 
perforation,  as  such,  would,  if  extended,  prove  that  no  perforation  in  the  drum- 
head is  still  worse  and  would  induce  the  greatest  deafness.  In  reality,  perfor- 
ations in  the  membrana  tympani  are  only  symptoms  of  what  is  going  on  inside 
the  drum,  excepting  of  course  those  known  to  be  caused  by  external  violence. 

Allusion  is  made  to  the  superannuated  idea  that  in  some  cases  a  congenital 
opening  exists  in  the  membrana  tympani,  which  Itard  thought  was  a  charac- 
teristic of  some  deaf-mutes;  but  the  entire  idea  is  rejected  very  rightly  by 
Licharriere.  The  generally  accepted  views  concerning  inflammatory  diseases 
of  the  drum-cavity  are  then  referred  to,  in  the  course  of  which  hemorrhage 
into  the  drum-cavity  is  spoken  of.  "  An  effusion  of  blood  into  the  cavity  of 
the  tympanum  m  iy  come  either  from  the  mucous  lining  of  the  cavity,  or  it 
may  enter  the  drum  from  the  nasal  fossse.  In  order  that  the  latter  may  occur, 
the  hemorrhage  must  take  place  in  or  near  the  mouth  of  the  Eustachian  tube  ; 
but  usually  the  blood  passes  into  the  ear  during  the  tamponnement  of  the  nos- 
trils, for  the  blood  continuing  to  flow  into  a  space  hermetically  sealed  by  tam- 
pons meets  with  a  kind  of  pressure  from  resistance  which  forces  it  into  the 
nearest  accessible  space.    Usually,  however,  the  accident  is  due  to  an  injury 
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of  some  kind,  as  a  fall  or  a  blow  on  the  head,  or  a  lesion  of  the  drum-cavity 
by  a  pointed  instrument."  Caution  is  here  gh  en,  not  to  allow  the  clots  to 
remain  in  the  cavity,  awaiting  their  absorption,  for  an  organization  of  them  is 
more  likely  to  occur.  It  is  vastly  preferable,  in  the  writer's  opinion,  to  incise 
the  drum-membrane  and  empty  the  cavity  of  the  drum. 

Various  other  well  known  causes  of  defective  hearing  are  alluded  to,  and 
then  the  most  common  instruments  for  aiding  those  who  are  permanently  deaf 
are  spoken  of,  tli3  auth  >r  terminating  with  some  very  just  reflections  on  the 
audiphone.  Having  bsen  greatly  misled  by  newspaper  articles  as  to  the  effi- 
cisncy  of  this  instrum  mt,  as  well  as  by  the  reported  results  of  experiments  with 
it  by  Colladon,  of  Geneva,  Lacharriere  made  some  trials  with  it,  but  on  deaf- 
mutes  and  on  individuals  who  still  possessed  some  hearing.  In  the  former,  who 
were  connected  with  the  National  Institute,  and  who  were  examined  in  the 
presence  of  Drs.  Hermet,  Moure,  and  Jacquemart  and  M.  Trouve,  a  noted 
philosophical  instrument  maker,  it  was  found  that  tlwith  their  eyes  clonal,  they 
in  no  instance  could  understand  a  solitary  word  pronounced  in  a  loud  voice  in 
front  of  the  audiphone.'1''  The  experiments  with  those  who  still  possess  some 
h  saring,  showed  that  they  gained  no  help  from  the  audiphone  worth  noting. 
TI13  writer  then  says,  "  In  order  to  explain  the  differences  in  the  results  ob- 
tained by  M.  Colladon  and  myself,  it  must  be  assumed  that  the  former  was 
deceived,  and  also  that  lip-reading  in  some  cases  supplemented  the  inadequacy 
of  tli 3  instrument.  Respecting  the  Bell  telephone,  of  which  the  author  speaks 
at  some  length,  he  believes  that  an  application  of  it  may  yet  be  made  in  lyce- 
umsand  schools,  whereby  half  deaf  pupils  may  be  admitted  to  classes  from 
which  they  are  now  excluded  by  their  infirmity.  In  political  assemblies,  cer- 
tain parts  of  the  room  might  be  fitted  up  with  telephonic  wires  running  from 
the  tribune,  so  as  to  enable  those  hard  of  hearing  to  hear  the  orator.  In 
theatres  certain  loges  might  be  specially  provided  with  telephonic  communi- 
cation with  the  stage  and  set  apart  for  the  deaf,  who  would  thus  be  enabled 
to  overcome,  in  a  measure,  their  infirmity,  and  enjoy  the  society  of  others. 
These  are  only  hypotheses  and  hopes,  but  the  theory  justifies  them  and  we 
dare  count  on  their  speedy  realization.'' 

Dn.  Foulis  brought  before  the  Glasgow  Pathological  and  Clinical  Society 
(The  British  Med.  Jour.,  April  24,  1880)  his  method  of  examining  the  ear  in 
post-mortems  where,  from  want  of  time  or  permission  of  friends,  or  other  causes, 
the  ear  could  not  be  minutely  dissected.  Dr.  Foulis  believed  that  the  ear  was 
neglected  at  post-mortem  examination;  and  it  was  to  give  a  ready  and  rapid 
means  of  opening  the  middle  ear  that  he  brought  the  subject  up.  His  method 
is  with  a  chisel  to  split  the  petrous  bone  along  a  line  parallel  to  the  squamous 
plate,  and  falling  on  the  outer  slope  of  the  eminence  caused  by  the  superior 
semicircular  canal,  the  tympanum  would  be  split  open,  together  with  the  mas- 
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toid  colls.  In  this  procedure  the  stirrup  is  usually  separated  from  the  incus, 
and  a  good  view  is  thus  obtained  of  the  parts  in  the  tympanum,  and  also  of 
the  state  of  the  mastoid  cells.  Should  a  particular  examination  of  the  inner 
e  ir  he  desired,  tha  loose  bit  of  the  petrous  bone  might  be  again  split  in  vari- 
ous directions,  or  examined  more  minutely  in  the  way  laid  down  in  the  books. 
Tiiis  plan  was  not  proposed  as  applicable  to  those  cases  where  a  previous  his- 
tory of  ear  disease  and  other  circumstances  indicated  the  need  for  a  minute 
examination. 

Du.  Johnson  reports  a  case  of  septic  infection  of  the  lungs  from  necrosis  of 
th  ■  petrous  bone  (The  Med.  Times  and  Gaz.,  May  8,  1880),  under  his  care  at 
King's  Gol!eg3  Hospital.  The  patient  was  a  boy  aged  14.  His  history  showed 
that  there  had  bjen  a  discharge  from  his  ear  about  six  weeks  before  the  com- 
mencement of  the  illness  which  ended  in  his  death.  Three  weeks  previous  to  his 
death  he  was  taken  with  sudden  headache,  pain  in  the  chest,  and  shivering, 
but  no  vomiting ;  three  days  later  he  applied  to  the  out-patient  department 
of  the  King's  College  Hospital,  when  it  was  observed  that  his  gait  was  stagger- 
ing, and  he  complained  of  headache  and  night-sweats.  His  general  condition 
was  bad  and  he  was  advised  to  become  an  in-patient,  but  declined.  lie  was 
not  seen  again  for  two  weeks  (no  account  is  given  of  the  treatment  during  this 
interval);  the  night-sweats,  however,  had  continued,  and  he  had  had  cough 
and  diarrhoea  for  three  or  four  days.  He  was  admitted  to  the  hospital  on 
April  7.  He  was  then  fairly  sensible,  and  complained  of  headache,  but  began 
to  wandjr  toward  evening.  He  became  worse  and  sank  rather  rapidly,  dying 
in  the  afternoon  of  the  9th.  At  the  autopsy  both  pleura  were  found  to  be 
acutely  intl  i  n  ;  I,  with  recent  deposits  of  lymph  on  both  surfaces  ;  each  cavity 
contained  a  considerable  quantity  of  thick,  yellowish-looking  fluid.  Hemor- 
rhagic infarctions  were  scattered  throughout  both  lungs,  especially  at  the  sur- 
face ;  they  varied  in  size  from  a  pea  to  a  walnut,  and  in  some  places  had 
broken  down  into  foul-smelling  abscesses.  The  heart  and  pericardium  were 
normal.  Pus  was  found  in  the  right  internal  jugular  vein,  and  after  removal 
of  the  brain  a  small  abscess  was  discovered  under  the  dura  mater,  in  connec- 
tion with  the  right  petrous  bone.  The  abscess  was  situated  in  the  anterior 
portion  of  the  right  lateral  sinus,  extending  from  the  apex  of  the  petrous  bone 
to  the  jugular  foramen  ;  the  bone  in  the  immediate  vicinity  of  the  abscess  being 
denuded  of  dura  mater.  In  the  posterior  portion  of  the  right  lateral  sinus  the 
blood  had  coagulated,  but  there  was  no  pus.  The  petrous  bone  itself  was 
much  necrosed,  the  internal  ear  being  entirely  disorganized,  and  the  cavity  of 
the  tympanum  containing  some  soft  whitish-looking  material.  In  the  brain 
the  lateral  ventricles  were  slightly  dilated,  and  contained  an  abnormally 
large  quantity  of  fluid.  Otherwise  the  brain  was  normal.  The  details  of 
this  case,  its  progress  after  admission  to  the  hospital,  etc.,  arc  of  interest,  but 
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are  necessarily  omitted  here.  The  close  connection  between  the  petrous  por- 
tion of  the  temporal  bone  and  the  lateral  sinus  renders  the  absorption  of  septic 
material  by  the  internal  jugular  vein  exceedingly  probable  in  cases  like  the 
abjvj;  and  this  accident  obviously  occurred  in  the  present  case,  setting  up 
purulent  infarctions  in  the  lungs,  and  double  pleuritis.  Attention  is  drawn  in 
the  report  of  this  case  to  its  resemblance  during  the  last  three  days  of  life  to 
that  of  a  case  of  acute  tuberculosis.  It  was  noted,  also,  that  although  the 
disorganization  of  bone  was  advanced  and  of  long  standing,  yet  the  amount 
of  discharge  from  the  external  auditory  meatus  was  very  small,  none  being 
observed  either  when  he  was  examined  as  an  out-patient  or  during  the  days 
he  was  in  the  hospital. 

Aneurism  by  Anastomosis  of  the  Ear. — Mr.  F.  Eve  exhibited  to  the  Path- 
ological Society  (Mel.  Times  and  Gaz.,  May  8,  1880)  specimens  and  drawings 
illustrative  of  this  condition.  A  congenital  naevoid  growth,  having  been  ne- 
glected, gave  rise  to  the  aneurismal  condition  found  in  the  patient  whose  age 
was  twenty-one.  At  birth  the  tumor  was  pulsating,  and  occupied  the  upper 
part  of  the  pinna.  This  gradually  increased  in  size  and  was  ligatured  six  years 
ago.  Two  years  later  a  new  portion  of  the  growth  at  the  back  of  the  ear  was 
unsuccessfully  treated  by  pins,  aud  when  the  patient  came  to  the  hospital  the 
whole  pinna  above  and  behind  the  external  auditory  meatus  was  found  to  be 
involved,  being  enlarged,  soft,  of  a  dull  red  color,  and  pulsating  moder- 
ately. A  humming  bruit  could  be  heard  on  auscultation.  The  right  common 
carotid,  aud  the  temporal  and  posterior  auricular  arteries  were  enlarged.  The 
tuimr  became  flaccid  upon  pressure  on  the  carotid  of  that  side.  Hemorrhage 
had  taken  place  several  times.  The  whole  pinna  was  removed  by  Mr,  Thomas 
Smith. 

The  Lancet,  June  19,  1880,  says  of  "a  box  on  the  ears" :  At  the  Petty  Ses- 
sions at  Diss,  last  week,  a  lad  nine  years  of  age  was  convicted  on  a  charge  of 
illtreating  a  sheep.  He  was  fined  Is.,  and  13s.  costs,  or,  in  default,  fourteen 
days  with  hard  labor.  But,  so  the  report  runs,  as  the  boy's  mother  said  she 
h  id  no  money  to  pay,  by  direction  of  the  Chairman  she  boxed  the  boy's  ears 
three  times,  after  which  he  was  discharged  on  his  mother  paying  Is.  damage. 
It  is  to  be  regretted  that  the  magistrate,  whose  desire  to  mitigate  a  penalty 
which  would  fall  upon  the  mother  of  the  culprit,  should  have  led  him  to  prefer 
the  infliction  of  corporal  punishment  in  the  way  we  have  italicized,  to  a  mode 
less  liable  to  lead  to  serious  consequences.  We  have  protested — and  not  with- 
out reason — before  now  against  the  wrongful  practice  of  "boxing  ears,"  and 
we  are  sorry  to  find  that  ignorance  of  its  sometimes  baneful  results  prevail 
even  upon  the  judicial  bench. 

Proposed  Glasgow  Hospital  and  Dispensary  for  Diseases  of  tfie 
Ear. — A  public  meeting  of  gentlemen  interested  in  the  formation  of  this  insti- 
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tution  was  held  on  the  13th  of  May,  1880.  Dr.  Andrew  Buchanan  presided, 
aud  a  constitution  was  presented  for  adoption.  The  President  spoke  with  ap- 
probation of  the  management  of  the  dispensary  for  diseases  of  the  ear  for  the 
last  seven  years  by  Dr.  Cassells,  and  stated  that  the  object  now  was  to  extend 
their  institution,  and  make  it  not  merely  a  dispensary,  but  a  hospital.  He 
felt  the  necessity  of  teaching  the  rising  generation  of  medical  men  to  treat  suc- 
cessfully the  diseases  of  the  ear.  In  moving  the  adoption  of  the  constitution, 
tli2  President  also  moved  that  the  following  gentlemen  be  the  honorary  medi- 
cal staff:  Dr.  Peter  Stewart,  Senior  Consulting  Physician;  Dr.  James  Mor- 
ton, Senior  Consulting  Surgeon;  Dr.  Cowan  Woodburn,  Consulting  Dental 
Surgeon;  Dr.  David  Foulis,  Consulting  Surgeon  for  Diseases  of  the  Throat; 
Dr.  A.  K.  Irvine,  Dr.  A.  L.  Kelly,  and  Dr.  John  Gardner. 

On  the  Morphology  of  the  Internal  Ear  in  Vertebrata  (Fill  Kanne- 
domen  om  Innerorats  Morfologi  hos  Ryggradsdjureri).  Prof.  Gustav  Ret- 
zitjs  :  NordisM  MedicinsM  ArMv,  XII.,  12.  1880.  p.  6,  Stockholm. — In  the  above 
journal  Retzius  publishes  some  remarks  on  this  subject  in  advance  of  a  mono- 
graph on  the  organ  of  hearing  in  vertebrata,  which  will  soon  appear.  Sev- 
eral years  ago  he  described,  in  the  labyrinth  of  bony  fishes,  a  terminal  nerve- 
apparatus  which  had  not  been  mentioned  before.  It  consisted  of  two  small 
plates,  situated  in  the  posterior  part  of  the  utriculus,  on  its  lower  wall,  and  in 
it  ended  two  nerve-branches,  derived  from  the  ramus  cochlearis.  At  that 
time  he  considered  it  as  corresponding  to  the  pars  basilaris  of  the  higher  ver- 
tebrata. His  discovery  was  confirmed  by  Hasse.  Further  investigations 
proved  the  existence  of  this  terminal  apparatus  in  many  teleostei  (but  not  in 
all),  in  ganoidei,  elasmo-branchii,  and  dipnoi.  It  was  also  found  in  all  exam- 
ined amphibia,  from  the  lowest  urodelia  to  the  highest  anoura,  and,  as  a  gen- 
eral rule,  iu  a  higher  state  of  development.  It  constantly  appears  in  reptilia, 
but  less  developed  than  in  the  preceding  class,  while  in  birds  it  is  even  more 
reduced  and  gradually  disappears,  and  in  mammiferae  no  vestige  of  it  can  be 
found.  Hence  the  name  "  pars  basilaris  "  cannot  be  applied  to  it,  neither  can 
its  position  in  the  lower  part  of  the  utriculus  justify  a  classification  of  it  with 
the  "  pars  initialiscochleai."  Retzius  proposes,  therefore,  to  call  this  terminal  ap- 
paratus "  macula  acustica  neglecta,"  and  the  nerve-branch  "  ramulus  neglectus." 

A  real  pars  basilaris  is  not  found  in  fishes,  nor  in  amphibia  (proteus,  siren) ; 
it  becomes  more  distinct  in  the  higher  urodelia  (menopoina,  siredon,  triton, 
salamander);  reaches  still  higher  development  in  the  anoura,  where  it  forms  a 
real  membrana  basilaris.  It  is  about  the  same  in  the  lower  reptilia — chelonii, 
ophidii,  saurii.  In  the  higher  saurii,  especially  the  crocodile,  it  is  more  devel- 
ops! yet  and  assumes  a  spiral  form.  In  birds  and  the  lowest  mammiferse  i  mo- 
notremata)  it  remains  about  in  the  same  degree  of  development,  and  finally 
in  the  higher  mammiferse  it  becomes  the  wonderful  spiral  apparatus  which  is 
found  in  the  ductus  cochlearis. 
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The  author  next  speaks  of  the  manner  of  division  of  the  auditory  nerve  in 
different  classes  of  vertebrata.  In  the  lowest  fishes  (cyclostomi)  the  nerve  is 
divided  into  two  branches,  an  anterior  and  a  posterior.  This  division  is  con- 
tinued through  all  the  higher  classes  of  vertebrata,  up  to  man.  But  even  in 
ganoidei  and  teleostei  there  occurs  a  subdivision  of  these  two  branches,  which 
is  of  great  interest.  The  ramus  anterior  or  vestibularis  is  subdivided  into 
thrje,  one  for  the  rece3sus  utriculi  (ramulus  recessus  utriculi),  and  one  each 
for  the  ampulla  sagittalis  and  horizontalis  (R.  ampulla'  sagittalis  and  horizon- 
talis).  The  ramus  posterior  or  coclilearis  gives  one  branch  to  the  sacculus  (R. 
sacculi),  another  to  the  lagena  cochlea}  (R.  lagenae  cochleae),  and  one  to  the 
frontal  ampulla  (R.  ampullae  frontalis).  In  most  ganoidei  and  teleostei  a 
small  branch  goes  from  the  latter  upward,  and  provides  at  the  bottom  of  the 
utriculus  the  above  mentioned  "macula  neglecta"  (R.  neglectus).  The  same 
obtains  in  elasmobranchii  and  dipnoi  and  in  lower  amphibia  (proteus).  In 
the  higher  urodelia  there  is  also  a  ramulus  basilaris  for  the  pars  basilaris  coch- 
leae, and  the  same  is  the  case  with  anoura  and  with  all  reptilia.  In  birds  the 
division  is  the  same,  but  the  ramulus  neglectus  disappears,  and  it  is  not  found 
at  all  iu  mammiferae. 

Hence,  the  same  law  of  division  governs  from  the  ganoidei  up  to  man.  In 
all  the  N.  acusticus  is  divided  into  two  branches.  The  anterior  or  vestibular 
branch  is  again  subdivided  into  three,  one  for  the  recessus  utriculi,  and  one 
each  for  the  ampulla  sagittalis  and  horizontalis.  The  posterior  or  cochlear 
branch  is  divided  into  from  three  to  five  branches,  one  for  the  sacculus,  one 
for  the  lagena  cochleae,  and  one  for  the  ampulla  frontalis;  and  in  addition  to 
these,  in  most  fishes,  in  all  amphibia  and  reptilia,  and  in  some  birds  a  branch, 
the  "  ramulus  neglectus,"  goes  to  the  utriculus,  and  lastly,  in  most  amphibia, 
iu  all  reptilia,  birds,  and  mammiferae,  a  branch,  the  nervus  basilaris,  goes  to 
the  pars  basilaris  cochleae. 

This  description  differs  from  that  which  is  usually  found  in  anatomical 
handbooks,  in  regard  to  the  division  of  the  N.  acusticus  in  man.  In  some 
(Henle,  Hyrtl,  Luschka,  Krause),  all  three  ampullae  are  provided  by  the  ramus 
anterior  or  vestibularis;  in  others  (Quain,  Turner)  the  nerve -branch  for  the 
sacculus  is  derived  from  the  ramus  vestibularis,  which  is  said  to  be  divided 
into  five  branches,  one  for  the  sacculus,  one  for  the  recessus  utriculi,  and  one 
for  each  ampulla,  while  the  ramus  coclilearis  only  provides  the  cochlea.  Only 
Breschet,  nearly  fifty  years  ago,  in  "  Etudes  anatomiques  et  physiologiques — Sur 
l'organe  de  l'ouie  et  sur  l'audition,"  Paris,  1833,  gives  a  description,  corre- 
sponding with  what  Retzius  found.  J.  J.  B.  V. 

The  Treatment  of  Othematoma  (Zur  Behamlhnif/  tier  Ohrblutgcm-lnrnht). 
William  Meyer:  Archivfur  Ohrenlmll-uiule,  XVII.,  2. — The  common  methods 
of  treatment  heretofore  adopted  for  hamiatoma  auricula'  are : 
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1.  Expectant. 

2.  Resolvent  (external  applications  of  different  kinds). 

3.  Surgical  (evacuation  of  the  blood  by  aspiration,  acupuncture,  incision 
with  packing  the  cavity  and  a  pressure-bandage,  scton). 

The  proposition  of  Gray  to  ligate  the  arteria  auricularis  posterior  is  not 
known  to  have  been  attempted.  As  none  of  these  methods  afforded  certain 
means  of  cure,  and  as  opinions  were  variable  in  regard  to  which  of  them  was 
the  best,  Meyer  decided  to  try  for  othematoma  the  treatment  which  had  been 
introduced  by  Metzger  into  rational  medicine,  and  the  result  was  so  favorable 
that  it  is  worthy  of  further  trial.  This  treatment  consists  in  systematic  knead- 
ing of  the  effusion  to  assist  absorption,  and  the  application  of  a  pressure -band- 
age which  is  worn  continuously. 

In  three  cases  in  which  this  was  tried  the  result  was  very  satisfactory;  in 
two  of  them  resorption  took  place  within  a  few  weeks,  and  a  cure  was  effected 
without  any  deformity  of  the  auricle.  In  the  third  case  resorption  had  been 
nearly  completed  and  the  cure  was  progressing  satisfactorily  when  the  patient 
withdrew  from  observation.  The  three  cases  are  given  in  full,  and,  aside  from 
the  method  of  treatment,  are  interesting  contributions  to  the  etiology  of  the 
disease. 

The  first  case  was  that  of  a  man,  aged  thirty-four,  strong,  not  plethoric, 
and  perfectly  healthy,  as  was  shown  by  a  thorough  physical  examination.  His 
father,  however,  was  insane  (religious  melancholy)  at  sixty-four  years  of  age, 
and  died  a  year  later.  One  and  a  half  month  before  the  patient  applied  for  treat- 
ment, Without  previous  injury  of  any  kind,  a  haid  insensitive  nodule  ap- 
peared on  the  left  auricle,  which  increased  in  size  gradually,  and  became  fluct- 
uating without  any  change  in  the  skin  and  without  pain,  tension,  or  sensitive- 
ness. This  was  incised  and  dark  fluid  blood  evacuated.  From  this  time  the 
tumor  filled  rapidly,  became  sensitive,  and  was  accompanied  by  headache.  It 
was  again  incised  three  days  later  and  the  cavity  stuffed  with  charpie,  but  the 
pain  increased,  extending  to  the  temple,  vertex,  and  nape  of  the  neck.  On  ex- 
amination by  Meyer  after  this,  in  addition  to  the  hematoma,  the  whole  auricle 
was  much  inflamed,  and  this  inflammation  was  first  reduced  by  continuous  ap- 
plications of  lead-water.  Massage  was  then  begun  four  times  a  day,  and  con- 
tinued for  a  quarter  of  an  hour  each  time,  the  skin  being  first  anointed  with 
glycerine-salve.  Between  times  the  auricle  was  kept  firmly  compressed  be- 
tween masses  of  charpie  by  means  of  a  bandage  over  the  head.  Massage  was 
stopped  as  soon  as  it  produced  pain,  but  except  the  first  day  was  well  borne 
for  the  whole  fifteen  minutes.  One  week  after,  the  hematoma  had  almost  dis- 
appeared, the  skin  was  freely  movable  on  the  cartilage,  but  there  was  a  slight 
thickening  of  the  ear.  Massage  and  the  pressure-bandage  were  continued  for 
some  weeks.  Ten  weeks  after  treatment  the  auricle  was  absolutely  perfect, 
except  a  very  slight  thickening. 
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The  second  case  was  in  the  same  patient,  but  on  the  right  auricle,  one  and 
a  half  year  later.  The  tumor  began  in  the  same  way,  and  the  diagnosis  was 
confirmed  by  aspiration.  The  same  treatment  was  used,  but  only  twice  a  day, 
and  in  three  weeks  the  ear  was  well  and  both  auricles  were  perfect  four  years 
after. 

The  third,  case  was  in  a  woman,  aged  thirty-four,  and  the  tumor  was  the 
result  of  a  blow.  She  herself  was  perfectly  healthy,  but  her  mother  had  been 
insane.  The  same  treatment  was  used,  and  the  tumor  had  almost  disappeared 
when  she  withdrew  from  observation. 

In  all  these  cases,  external  evidence  of  a  degeneration  of  the  cartilage  wan 
wanting;  the  existence  of  any  predisposing  disease  was  absent,  and  the  only 
cause  to  be  discovered  was  in  the  history  of  the  patients,  in  both  of  whom  the 
parents  had  been  insane.  Hun's  observation,  that  the  appearance  of  othe- 
matoma in  sane  persons  usually  precedes  a  later  mental  disturbance,  and 
Roosa's,  "  that  although  persons  suffering  from  vascular  tumor  of  the  ear  may 
not  always  be  insane,  they  generally  have  brain  disease,"  is  worthy  of  special 
attention  in  this  connection,  Meyer  says. 

Atresia  of  the  Meatus  Auditorius  Externus  and  Absence  of  both 
Auricles  {Atresia  del  Condurto  Attditivo  y  Falta  de  Arribos  Pabellones).  Dr 
Antonio  Fernandez  Palacios  :  Revista  de  Medicina  y  Girugia  prdctieas,  IV.,  N. 
99,  p.  105.  Madrid. — The  patient  was  a  girl  of  twelve,  of  good  constitution,  al- 
though not  strongly  developed.  Parents  are  healthy  and  no  hereditary  predispo- 
sition to  disease  could  be  determined.  It  was  observed  at  birth  that  there  were 
small,  shallow  eminences,  hardly  perceptible  in  the  place  commonly  occupied 
by  the  auricles.  The  lobule  was  somewhat  more  distinct.  The  parents  be- 
lieved that  in  time  the  auricle  would  develop  naturally,  and  proceeded  to  per- 
forate the  lobule  for  insertion  of  ornaments.  This  created  a  severe  inflamma- 
tion, which  was  renewed  with  every  repetition  of  the  attempt  at  perforation, 
until  finally  it  was  given  up. 

The  absence  of  the  auricle  and  atresia  of  the  meatus  created  the  fear  that 
the  child  would  be  a  deaf-mute.  But  it  was  soon  discovered  that  sounds  made 
an  impression  even  at  a  distance,  and  when  the  attention  of  the  child  was  not 
otherwise  attracted.  At  two  years  she  began  to  talk  as  much  as  is  usual  with 
children  of  that  age,  only,  in  order  to  hear  distinctly,  she  opened  the  mouth 
widely,  as  if  to  signify  that  in  this  manner  she  could  hear  more  perfectly.  An 
operation  had  often  been  proposed,  but  it  had  been  constantly  refused. 

The  girl  had  an  animated  appearance,  lacking  entirely  the  half-stupid  ex- 
pression so  common  in  the  deaf.  At  the  left  side,  in  the  place  commonly 
occupied  by  the  auricle,  there  appears  a  cartilaginous  appendix,  '3  ctm.  long, 
and  1  ctra.  in  transverse  diameter,  irregular  in  form,  composed  of  four  small 
cartilages,  united  by  a  fibrous  tissue,  and  presenting  the  appearance  of  an  ex- 
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cavation  in  the  centre,  and  two  eminences  at  the  extremities.  The  lobule  is 
more  distinct  and  in  its  proper  place,  although  turned  slightly  forward  and 
inward.  But  there  is  complete  absence  of  the  exterior  opening  of  the  auditory 
meatus,  neither  is  its  existence  indicated  by  any  depression  over  the  place 
where  it  should  be  situated.  The  aspect  of  the  appendix  is  as  if  the  ear  had 
been  folded  from  behind  forward  toward  the  zygomatic  region.  The  anterior 
part  of  the  apophysis  mastoidea,  generally  covered  by  the  concha,  is  in  this 
case  uncovered,  and  the  tragus  and  anti-tragus  appear  to  be  united  in  one 
piece,  corresponding  with  the  lowermost  of  the  cartilaginous  projections 
above  mentioned. 

On  the  right  side  the  auricle  is  also  absent,  and  is  replaced  by  a  fibro-  car- 
tilaginous appendix  of  somewhat  larger  dimensions  than  on  the  left.  In  its 
superior  part  it  bears  a  small  excavation,  formed  by  a  fold  of  the  cartilage, 
which  admits  the  point  of  a  probe.  There  is  entire  absence  of  the  external 
orifice  of  the  meatus,  and  without  interruption  the  skin  covers  the  whole  ap- 
pendix. 

As  soon  as  the  patient  perceived  a  sound,  she  instinctively  opened  the 
mouth  widely.  It  could  be  ascertained,  however,  that  sounds  reached  the  ears 
also  when  the  nose  and  moutli  were  closed,  but  in  this  case  sentences  spoken 
in  a  low  voice,  with  the  observer  standing  behind  the  girl,  so  that  the  move- 
ments of  the  lips  could  not  be  seen,  were  heard  indistinctly.  The  author  of 
this  communication  believes  that  the  Eustachian  tube  may  act  in  this  case  as 
a  kind  of  supplementary  external  ear,  increasing  resonance,  and  in  this  man- 
ner producing  another  example  of  compensatory  action,  as  is  so  frequently 
found  in  other  organs.  J.  J.  B.  V. 

Observations  on  Central  Affections  of  the  Acusticus  (Beolmcldungen 
uber  cent  rale  Acusticus  A ffectionen).  Urbantsciiitsch  :  Archiv  fur  Ohrenheil- 
Teunde,  XVI.,  3. — Four  cases  of  disease  referred  to  a  central  affection  of  the 
acoustic  nerves  are  given  which,  with  the  discussion  on  the  differential  diagnosis 
of  some  of  them,  are  of  great  interest.  The  first  is  one  of  the  class  of  cases  which 
have  excited  so  much  interest  in  the  last  few  years,  especially  in  Paris,  and 
have  been  made  the  subject  of  investigation  by  the  Societe  de  Biologie,  and  by 
Charcot,  in  their  general  relations,  although  we  believe  this  is  the  first  investi- 
gation of  the  condition  of  the  ears  in  one  of  them.  A  woman,  aged  twenty.- 
five,  entered  Prof.  Rosenthal's  wards  in  Vienna,  in  1878,  for  hysterical  attacks 
with  pain  in  the  back,  left  intercostal  region,  and  aphonia.  In  October,  I  s?'.i, 
she  was  attacked  with  paresis  of  the  right  arm  and  anesthesia  of  the  left  side 
of  the  head,  a  complete  mechanical  and  electrical  insensibility  of  the  skin, 
muscles,  and  nerves  existed.  The  eye  of  the  left  (anesthetic)  side  was  amblyo- 
pic, only  light  and  darkness  being  recognized,  and  the  pupil  of  that  eye  was 
more  sluggish  than  the  other.  Metalloscopic  experiments  were  negative,  but 
a  small  magnet  applied  to  the  sensitive  side  produced,  after  some  minutes,  a 
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transference  of  all  the  symptoms  to  that  side.  During  this  transference  the 
perception  of  color  returned  to  the  left  amblyopic  eye  and  -was  lost  in  the 
right ;  the  restoration  beginning  with  red,  then  blue,  yellow,  orange,  green, 
and  violet  respectively,  and  the  loss  being  in  opposite  order,  violet,  green, 
orange,  yellow,  blue,  and  red.  In  September,  1879,  she  also  suffered  from  great 
pain  in  the  head  and  serious  disturbance  of  equilibrium  coming  on  suddenly, 
and  often  accompanied  by  vomiting  and  intense  subjective  noises  of  dull  roar- 
ing in  the  right  ear,  but  without  any  loss  of  consciousness.  The  vertigo  was 
regularly  intermittent,  coming  on  at  4  p.m.,  and  lasting  into  the  night. 

Examination  of  the  ears  showed  the  drum-membrane  slightly  thickened 
and  drawn  in;  auscultation  was  impossible,  from  the  vertigo  which  inflation 
produced.  A  deafness  in  the  left  ear  was  total,  neither  tuning-forks  nor  words 
being  recognized,  and  a  galvanic  current  of  40  elements,  Siemens  and  Halske, 
produced  no  reaction.  The  tuning-fork  on  the  head  was  heard  entirely  in 
the  right  ear.  The  right  ear  was  somewhat  deaf,  the  watch  giving  f£st  and 
words  ware  understood  at  five  paces,  but  there  was  hyjierrcsthesiaas  the  sounds 
produced  vertigo.  The  phenomena  of  the  transference  in  the  ears  was  as  fol- 
lows: on  placing  a  small  horse-shoe  magnet  directly  upon  the  left  mastoid, 
and  bringing  it  within  some  millimetres  of  the  hypenesthetic  right  mastoid, 
complete  deafness  followed  in  the  right  ear,  in  from  five  to  eight  minutes,  and 
the  left  became  as  good  and  no  better  than  the  right  had  previously  been. 
This  same  transference  occurred  also  in  the  eye  and  in  the  anaesthesia  of  the 
skin.  Closer  investigation  showed  that  after  the  application  of  the  magnet 
for  four  minutes,  the  roaring  in  the  right  ear  diminished,  and  in  a  few  seconds 
began  in  the  left  ear ;  this  was  followed  by  a  gradual  perception  of  high 
tones  in  the  left,  and  loss  of  these  tones  in  the  right  ear  till  the  hearing  was 
equal  in  both ;  the  deeper  tones  were  then  gradually  perceived  in  the  left  as 
they  were  lost  in  the  right,  and  the  subjective  roaring  was  transferred  entirely 
to  the  left.  After  about  six  minutes  the  ears  returned  to  their  previous  condi- 
tion. Five  minutes  after  the  same  phenomena  of  transference  occurred  without 
the  use  of  the  magnet,  disappeared  in  three  minutes,  and  again  in  five  minutes 
returned  for  the  third  time  to  last  only  one  minute.  These  same  waves  of  ir- 
ritation which  were  here  noted  in  the  ears,  had  been  previously  observed  in 
the  general  symptoms  in  other  cases  by  Charcot  and  Rumpf. 

It  is  impossible,  in  this  place,  to  note  all  the  precautions  which  were  taken 
to  guard  against  simulation,  but  they  seem  to  have  been  complete,  and  both 
Rosenthal  and  Urbantschitsch  were  satisfied  that  no  simulation  existed.  No 
explanation  of  the  case  is  attempted,  but  attention  is  called  to  the  assertion 
of  Rumpf  that  a  similar  physiological  transference  may  take  place  in  a  healthy 
person  by  compression  of  an  artery  in  one  limb,  which  Rumpf  considers,  from 
his  experiments  in  frogs,  to  be  due  not  to  an  influence  on  the  vessels  but  on  the 
nerves.    The  case  seems  to  be  an  inexplicable  and  unique  one. 
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The  second  case  was  one  of  total  deafness  for  speech  in  a  syphilitic'person, 
and  was  cured.  A  man,  thirty  years  old,  whose  hearing  had  never  been  acute, 
and  who  had  had  intermittent,  subjective  noises  for  years  after  exposure  in 
the  snow,  awoke  the  next  morning  with  deafness  and  violent  subjective  noises. 
There  was  a  history  of  syphilis  four  years  before.  The  deafness  for  speech 
was  total,  but  the  watch  was  heard  on  the  right  8  ctm.,  but  on  the  left  not  at 
all.  The  tuning-fork  on  the  head  was  heard  slightly.  Examination  showed 
the  drum-membranes  slightly  thickened  and  drawn  in,  but  without  signs  of 
acute  inflammation.  For  two  months  before  there  had  been  brain  symptoms, 
headache,  drowsiness,  and  diminution  of  vision.  The  diagnosis  was  chronic 
catarrh  of  the  tympana  with  a  sudden  affection  of  the  acusticus.  As  the  deaf- 
ness and  noises  were  not  associated  with  vertigo  and  vomiting,  the  semicircu- 
lar canals  were  intact,  and  apoplectic  deafness  was  excluded.  As  the  acoustic 
did  not  react  to  the  galvanic  current — 20  elements,  Siemens  and  Halske — and 
as  the  deafness  for  speech  was  total,  the  whole  cochlear  nerve  must  have  been 
involved.  As  the  watch  could  be  heard  somewhat,  and  as  this  improved  from 
the  use  of  the  galvanic  action  of  the  anode,  without  improvement  for  speech, 
however,  all  the  fibres  of  the  acoustic  could  not  be  involved.  These  facts, 
taken  in  connection  with  the  brain  symptoms,  pointed,  Urbantschitsch  thinks, 
to  a  central  affection,  especially  as  examination  of  the  eyes  showed  choroiditis 
syphilitica.  Potassium,  iodide,  and  mercurial  inunctions  were  used,  and  in 
about  three  months  the  patient  recovered. 

The  third  case  is  one  of  bilateral  deafness  from  a  slight  injury  in  a  boy, 
nine  years  old,  who  received  a  light  blow  from  a  spoon  in  the  hands  of 
another  child  upon  the  temple,  followed  by  violent  bleeding  from  the  nose, 
and  vertigo,  which  disappeared  in  a  few  days.  Nine  days  after,  having  heard 
perfectly  well  before,  he  awoke  totally  deaf,  and  so  remained  without  any  im- 
provement. From  the  bilateral  character  of  the  deafness,  and  its  suddenness, 
Urbantschitsch  thinks  it  probable  that  a  hemorrhage  occurred  in  the  region 
of  the  fourth  ventricle,  or  in  the  medulla  oblongata,  and  refers  to  Durets'  ex- 
periments, as  showing  the  possibility  of  this  from  a  blow  on  the  head. 

The  fourth  case  is  one  of  sudden  deafness  after  a  profuse  hemorrhage  from 
the  nose,  in  a  man  sixty-seven  years  old.  The  hemorrhages  recurred  for  three 
days  without  known  cause,  when  the  patient  became  suddenly,  totally  deaf 
in  both  ears,  and  had  subjective  noises  without  other  symptoms.  Examination 
gave  a  negative  result.  The  deafness  was  total  for  all  tests.  The  patient  died 
one  month  after,  of  what  disease  is  not  stated,  and  a  macroscopic  examination 
of  the  ears  showed  no  pathological  condition,  while  a  careful  microscopic  ex- 
amination of  the  whole  brain  was  equally  negative  in  result. 

Cases  of  amaurosis  after  hemorrhages  have  been  frequently  observed,  and 
are  referred  by  Nageli  partly  to  anaemia  of  the  optic  nerves,  partly  to  nutritive 
disturbances  in  the  thalamus  or  vaso-motor  centres  of  the  eye.    This  is  the  first 

6 


82 


American  Journal  of  Otology. 


report  of  total  deafness  after  hemorrhage,  and  the  early  death  of  the  patient 
gives  no  clue  to  the  prognosis,  but  in  amaurosis  from  similar  causes,  of  91 
cases,  47  per  cent,  showed  no  improvement,  30.8  per  cent,  some  improvement, 
and  20.9  per  cent,  perfect  restoration. 

Otorrhcea  of  Fourteen  Years'  Standing — Recovery  ( Una  Ottorea  df 
Catorce  Afios  de  Exiatencia — Curacion).  Dr.  B.  Alvarez  :  Itezista  de  Medi- 
cina  y  Cirugia  prdcticas,  IV.,  N.  101,  p.  190.  Madrid. — In  a  case  of  otorrhcea 
of  fourteen  years'  duration,  there  vras  found  a  fibro-gelatinous  polyp  filling 
the  entire  meatus  and  almost  protruding  from  it.  It  was  removed  with  Wilde's 
snare,  and  found  to  start  from  the  membrana  tympani.  The  communication 
is  of  no  special  interest  to  otologists,  but  being  published  in  a  general  medi- 
cal journal  the  author  has  occasion  to  call  the  attention  of  the  profession  to 
the  dangers  attending  either  the  organ  of  hearing  or  life  itself.  From  lack  of 
knowledge  to  diagnosticate  so  clear  and  simple  a  case,  it  had  been  pronounced 
li  scrophulous  humor.''  The  author's  tirade  against  this  diagnosis,  and  against 
the  "  medical "  advice  which  prevents  a  treatment  of  purulent  discharge,  be- 
cause the  humor  might  settle  in  some  more  delicate  organ,  will  sound  quite  nat- 
ural to  most  otologists.  J.  J.  B.  Y. 
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can Journal  of  Otology  desire  to  present  to  its  subscribers  and  contributors 
a  statement  of  the  work  already  accomplished  in  establishing  the  Journal 
ujDon  a  firm  basis,  and  in  insuring  its  future  success. 

The  incentive  to  the  founding  of  this  journal  was  the  newly  developed 
interest  in  the  subject  of  acoustics,  and  the  rapid  growth  of  the  special 
branch  of  medical  science  to  which  the  Journal  is  devoted.  Its  objects 
were  to  encourage,  in  this  country,  original  investigations  in  the  domain  of 
Otology,  in  the  widest  sense  in  which  that  term  may  be  applied,  and  to  fur- 
nish its  readers,  in  addition,  with  as  complete  a  resume  as  possible  of  the 
otological  work  of  other  lands. 

For  the  accomplishment  of  these  purposes  it  is  the  endeavor  of  the  edi- 
tors to  secure  to  the  Journal  such  relationships,  not  only  with  other  journals 
for  purposes  of  exchange,  but  also  with  scientific  societies  and  academies,  as 
shall  afford  to  contributors  the  widest  distribution  of  their  work  in  directions 
in  which  good  original  work  would  be  best  appreciated,  and,  by  division  of 
labor  in  reviewing  among  the  members  of  the  working  staff  of  the  Journal, 
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communications  in  the  preceding  volumes,  and  by  the  relationships  already 
established  with  the  scientific  institutions  and  journals  included  in  the  list 
herewith  appended. 

In  future,  all  contributors  will  be  entitled,  on  seasonable  application,  to 
fifty  reprints  of  their  communications,  bound  in  paper  covers. 
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NOTES. 


All  communications  relating  to  the  editorial  department,  and  all  pamphlets 
intended  for  review,  should  be  addressed  to  Dr.  Clarence  J.  Blake,  Hotel 
Berkeley,  Boston,  Mass. 

Subscriptions  to  the  Journal,  applications  for  exchange,  and  books  in- 
tended for  review,  should  be  sent  to  the  publishers,  William  "Wood  &  Co., 

No.  27  Great  Jones  Street,  New  York. 

The  subjects  for  discussion  by  the  Otological  Section  of  the  International 
Medical  Congress,  to  be  held  in  London  in  1881,  are  the  following  :  1.  On  the 
Value  of  Operations  in  which  the  Tympanic  Membrane  is  Incised.  2.  On 
Morbid  Growths  within  the  Ear  and  their  Treatment.  3.  On  Loss  of  Hearing 
where  the  External  and  Middle  Ears  are  Healthy. 
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ORIGINAL  COMMUNICATIONS. 


SOME  RECENT  INVESTIGATIONS  OF  THE  HISTOLOGY 
OF  THE  SCALA  MEDIA  COCHLEAE. 

By  CHARLES  SEDGWICK  MINOT. 

It  is  well  known  that  in  the  lower  animals  the  auditory  appa- 
ratus consists  of  a  simple  involution  of  the  ectoderm,  which 
forms  either  an  open  pit  or  a  closed  sac — otocyst.  In  vertebrate 
embryos  the  ear  is  likewise  an  invagination  of  the  outer  germ-layer, 
which  makes  first  an  open  pit,  and  then  closes  to  form  a  globular 
vesicle,  which  is  lined  by  a  simple  epithelium,  and  is  imbedded  in 
the  mesoderm.  This  primitive  otocyst  becomes  in  mammals  the 
membranous  labyrinth,  consequently  the  whole  labyrinth  is  lined 
by  a  columnar  epithelium  of  ectodermal  origin.  The  auditory  cells 
(Corti's  and  Deiters',  or  the  hair-cells)  of  the  soala  media  of  the 
cochlea  are  produced  by  the  differentiation  of  this  epithelium. 
The  m.embrana  basilaris,  upon  which  rests  the  organ  of  Corti,  is 
derived  from  the  mesoderm,  consists  of  fibrous  connective  tissue, 
and  possesses  no  sensory  functions  of  audition. 

Our  knowledge  of  the  histological  development  of  the  cochlea 
rests  principally  upon  the  elaborate  investigations  of  Bottcher,1 

1  Buitcher,  Arthur  :  Ueber  Entwickclung  and  Bau  des  Gehorlabyrinthes  nach 
Untersuchuugen  an  Siiugethieren.  Nova  Acta  L.  C.  Acad.,  xxxv.,  18G9.  ALiid. 
v.,  pp.  203.    Tafu.  xii. 
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which  have  been  confirmed  by  Gottstein,  Kolliker,  Pritchard,  and 
others.  The  beginnings  (Anlagen)  of  the  Aqueduct  us  vestibuli 
and  of  the  vertical  semicircular  canal  are  the  first  outgrowths  of 
the  primordial  vesicle  to  appear.  The  cochlea  is  the  third  part. 
(Sheep  embryo  1.6  ctm.  long.)  It  grows  from  the  lower  side  of  the 
vesicle  downward  and  inward,  as  a  canal  flattened  in  its  vertical  di- 
ameter, and  therefore  oval  in  transverse  section.  By  further  elon- 
gation and  coiling  this  canal  gradually  assumes  the  final  shape  of 
the  scat  a  media. 

The  histological  development  of  the  cochlea  is  the  same  through- 
out its  entire  length,  but  progresses  most  rapidly  at  the  base,  or  the 
stretch  nearest  the  vestibule,  and  lags  gradually  more  and  more 
toward  the  tip. 

The  first  change  in  the  epithelium  is  in  the  height  of  the  cells — 
those  upon  the  upper  side  thin  out ;  in  other  words,  that  portion  of 
the  epithelium  decreases  in  thickness  (Plate  L,  A),  remains  a  per- 
nianeutlv  simple  columnar  epithelium,  and  forms  the  lining  oi  one 
-side  of  Eeassner's  membrane,  and  of  the  outer  wall  of  the  scala. 
The  lower  portion  of  the  epithelium,  which  remains  thicker,  forms 
the  crista,  sulcus,  and  Corti's  organ.  The  two  divisions  of  the 
■epithelium  are  not  sharply  separated,  but  pass  gradually  into  each 
other. 

The  second  change  is  that  the  loss  in  thickness  of  the  epithe- 
lium is  continued  on  the  under  side,  or  the  wall  next  the  scala  tym- 
jjani,  so  as  to  leave  two  thick  epithelial  ridges  of  very  unequal 
dimensions  (Plate  1.,  B).  The  larger  ridge,  in,  lies  nearest  the 
columella,  and  becomes  the  thick  lining  of  the  sulcus  spiralis.  It 
very  earlv  acquires  a  thick  cuticula,  the  beginning  of  the  membrana 
tectoria.  The  smaller  ridge,  c.  lies  nearer  the  ligamentum  spirale, 
.and  is  metamorphosed  into  five  organ  of  Corti,  including  the  sup- 
porting cells,  the  inner  and  outer  hair-cells,  and  Corti's  rods.  Very 
soon  after  the  two  ridges  are  distinctly  formed,  the  lamina  spiralis 
begins  to  grow  up  between  the  sulcus  or  broad  inner  ridge, and  the 
axis  of  the  cochlea  to  develop  into  the  crista.  The  epithelium  on 
the  crista  is  thus  maintained  with  its  upper  surface  even  with  that 
of  the  sulcus.  Over  both  parts  stretches  the  cuticula,  which  grad- 
uallv  thickens  into  the  fully  develoj>ed  tectorial  membrane,  which 
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probably  lias  at  no  time  any  histogenetic  connection  with  the  organ 
of  Corti,1  although  it  grows  out  so  far  as  to  overhang  it.  The  mem- 
brane always  remains  firmly  attached  to  the  crista,  but  is  loosely 
united  to  the  epithelium  of  the  sulcus  interims,  and  in  the  adult  it 
is  probably  entirely  separated  from  the  sulcus,  and  attached  only  to 
the  crista.  From  some  unknown  cause  the  lower  boundary  of  the 
epithelium  of  the  crista  becomes  indistinguishable.  The  cells  in  the 
sulcus  apparently  assume  an  oblique  position,  so  that  in  sections 
there  seem  to  be  several  layers  of  cells.  Middendorf  and  others 
have  been  misled  to  describe  a  stratified  (mehrschichtiges)  epithe- 
lium in  the  sulcus. 

The  smaller  ridge  is  made  up  of  four  sets  of  cells,  disposed  in 
longitudinal  rows.  The  two  rows  nearest  the  sulcus  internus  are 
composed  each  of  a  single  line  of  cells.  The  third  row  is  in  most 
mammals  three  cells,  the  fourth  or  outermost  row  several  cells 
wide.  The  first  row  forms  the  inner  hair-cells;  the  second,  Corti's 
rods;  the  third,  the  outer  hair-cells  ;  the  fourth,  the  supporting  cells. 
The  development  of  these  parts  is  followed  best  in  transverse  sec- 
tions of  the  ridge,  and  in  the  following  description  reference  is 
made  to  the  appearances  seen  in  such  sections. 

The  inner  cell  slopes  toward  the  centre  of  the  ridge,  has  a  broad 
base  and  narrower  top,  and  originally  has  a  single,  clear,  oval  nu- 
cleus at  its  basis.  The  upper  part  becomes  the  inner  hair-cell,  with 
a  distinct  nucleus  of  its  own,  a  somewhat  coarsely  granular  proto- 
plasm, and  a  horse-shoe  2  of  hairs  upon  its  free  upper  surface,  and 
a  tapering  base,  which  last  is  really  the  constricted  middle  of  the 
original  cell.  The  base  of  the  cell  also  acquires  one  or,  according 
to  Bdttcher,  two  nuclei,  becomes  finely  granular,  and  corresponds 
to  Waldeyer's  /\<>rnerschicht.  The  structure  of  the  fully  developed 
inner  cells  is  still  imperfectly  understood. 

The  second  cell  is  likewise  broadest  at  the  base,  where  lies  the 
spherical  nucleus.  The  base  widens  out  rapidly  (immediately  after 
birth  in  d'^)  until  the  whole  cell  becomes  triangular  in  outline, 

1  Kolliker :  Entwickelungsgeschicbte,  2te  Auh\,  728-731. 

s  When  the  auditory  cells  of  Corti's  organ  are  viewed  from  the  surface,  the  hairs 
are  seen  to  mark  out  a  horse-shoe  on  the  top  of  each  cell.  The  onen  end  of  the 
horse-shoe  always  faces  inward,  i.e.,  toward  the  columella. 


92 


American  Journal  of  Otology. 


and  the  width  of  the  base  exceeds  the  height.  Meanwhile  the  nu- 
cleus divides,  and  the  two  daughter-nuclei  place  themselves  near 
the  two  lower  angles  of  the  cells.  Next  the  cell  becomes  striated  : 
1st,  along  the  inner  side  ;  2d,  along  the  outer  side  of  the  triangle. 
These  striated  lateral  portions  form  the  two  Corti's  rods,  in  the  re- 
stricted sense.  The  triangular  space  between  the  rods  and  the  base- 
ment-membrane is  filled  with  protoplasm.  Very  soon  the  central 
portion  is  hollowed  out,  thus  forming  the  tunnel  under  the  arching 
rods.  The  protoplasm  is  next  reduced  to  two  small  nucleated  mass- 
es, one  at  the  base  of  each  rod.  The  further  development  takes 
place  principally  by  the  growth  of  the  rods,  until  they  assume  their 
ultimate  shape  and  size.  Recent  investigators  have  added  little 
to  the  account  of  the  structure  of  Corti's  rods  given  by  Waldeyer.1 

The  third  band,  which  is  three  ceils  wide,  forms  the  outer  hair- 
cells.  Like  the  other  cells,  they  first  acquire  two  nuclei — a  larger 
oval  one  above,  and  a  smaller  one  below.  This  was  first  observed 
by  Pritchard.2  The  two  parts  around  the  two  nuclei  early  become 
separated  into  an  upper  cell  (the  Corti's  cell,  or  absteiyende  Ilor- 
zslleri)  and  a  lower  cell  (Deiters'  cell,  or  aufiteigende  Horzdleii). 

The  base  of  the  upper  cells  is  at  first  rounded  off,  but  subse- 
quently a  fine  process  extends  down  to  the  memhraiia  basilaris, 
and  the  base  tapers  gradually  into  the  process.  The  cells  become 
slenderer,  and  acquire  an  oblique  position  about  the  time  of  birth. 
The  rod  (Stabchen  or  Haupthaar)  and  the  horse-shoe  of  hairs  are 
developed  upon  the  free  ends  of  the  cells  during  the  later  stages 
of  fetal  life. 

The  lower  cells  taper  at  their  upper  ends,  which  are  continued 
by  a  fine  process.  They  are  found  united,  in  the  adult,  with  the 
upper  cells,  thus  forming  twin-cells,  which  have  been  most  fully 
described  by  Lavdowsky  s  and  Nuel.4    The  development  of  these 


1  Waldeyer  :  Strieker's  Handbuch  der  Lehre  von  den  Geweben,  1872,  931-934. 

2  Pritchard,  Urban  :  The  Development  of  the  Organ  of  Corti.  Journ.  of  Anat. 
Physiol.,  XIII.,  pp.  99-103,  PI.  I. 

3  Lavdowsky,  M.  :  Untersuchungen  iiber  den  akustischen  Endapparat  der 
Siiugethiere.    Arch.  fur.  mikros.  Anat.,  Bd.  XIII..  pp.  497-537. ,  Taf.  xxxii.-xxxv. 

4  Nuel,  J.  P.  :  Itecherches  microscopiques  sur  l'anatomie  du  lima^on  des  niain- 
miferes.    Mem.  Couron.  Acad.  Belg.,  1S78,  pp.  84,  PI.  I. -IV. 
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twin-cells  is  by  no  means  clearly  understood  vet.  The  upper  and 
lower  cells  appear  distinctly  separate  in  new-born  and  young  ani- 
mals. The  upper  cells  enlarge  at  the  expense  of  the  lower.  The 
nucleus  becomes  smaller  and  is  placed  nsar  the  top  of  the  cell. 
The  rod  (Hanpthaar)  disappears.  The  horse-shoe  of  hairs  opens 
toward  the  Corti's  rods,  as  can  be  best  seen  in  silver  preparations. 
The  hairs  are  more  like  short  rods,  vitreous,  with  rounded  ends,  and 
are  parts  of  the  cell,  not  of  the  memhrana  reticularis.  The  basal 
process  of  the  upper  cell  is  inclosed  by  (Lavdowsky),  or  fused  with 
(Nuel),  the  body  of  the  lower  cell.  The  tops  of  the  upper  cells 
(Corti's,  absteigende,  or  Stabchenzellen  Lavdowsky)  occupy  the 
rings,  the  tops  of  the  processes  of  the  lower  cell  occupy  the 
phalanges  of  the  memhrana  reticularis.  The  lower  part  of  the 
united  cells  appears  as  their  common  body,  and  contains  the  lower 
nucleus.  The  nerve-fibre  unites  with  the  cell  at  the  side  near  the 
lower  nucleus.  The  twin-cells  end  below  b}r  a  single  basal  pro- 
cess. The  above  account  is  mainly  from  Lavdowsky.  Nuel 
agrees  with  him  in  the  main,  but  the  hitter's  paper  1  know  only 
from  the  abstract  in  Hofmann's  and  Sohwalbe's  "  Jahresbericht." 

Connected  with  the  outer  hair-cells  are  various  structures, 
which  are  probably  to  be  grouped  under  the  general  head  of  inter- 
cellular formations.  Of  these,  the  most  important  are  the  " Stutz- 
fasern "  (supporting  fibres)  and  the  memhrana  reticularis.  The 
latter  is  generally  regarded  as  the  exposed  edges  of  the  intercellu- 
lar substance,  the  rings  and  phalanges  being  the  spaces  where  the 
free  ends  of  the  hair-cells  are  exposed.  The  "  Stutzfasern  "  form 
a  network  underneath  the  tunnel  (Plate  I.,  s.f.),  and  also  a  finer 
network  between  the  outer  hair-cells  (Plate  I.,  5).  Thev  were 
dimly  recognized  by  Bottcher,  clearly  seen  by  Nuel,1  and  elabo- 
rately described  by  Lavdowsky. 

The  fourth  row  of  cells  undergo  no  striking  differentiation,  but 
decrease  gradually  in  height  from  the  hair-cells  outward,  so  that 
they  pass  gradually  into  the  low  cells  of  the  zona  pectinata. 
K lein  2  stales  that  in  the  guinea-pig  the  supporting  cells  do  not 

'  Nuel :  Beitriige  zur  Kenntuiss  dor  Siiugethierschnecke.  Arch,  f .  mikros, 
Anat.,  VIII.,  p.  200. 

!  Kloiu  :  Atlas  of  Histology,  p.  401,  PI.  XLV.,  Fig.  3. 
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form,  as  is  usually  the  case,  a  simple  continuation  of  the  last  row 
of  the  outer  hair-cells,  hut  ride  upon  the  sides  of  the  hair-cells. 

According  to  the  preceding  summary  the  cochlea  is  a  tubular 
extension  of  the  lower  side  of  the  primitive  ectodermal  otocyst ; 
upon  one  side  of  this  tube  are  two  ridges:  a  larger  one,  which 
forms  a  thick  euticula,  the  meinhrana  tectoria y  and  a  smaller  one, 
which,  through  complicated  differentiations,  becomes  the  organ  of 
Corti.    The  nerves  grow  to  the  hair-cells. 

Paul  Meyer,  in  his  work  on  the  cochlea  of  reptiles  and  birds,1 
has  drawn  some  interesting  generalizations  concerning  the  mor- 
phology of  the  hair-cells.  I  have  not  seen  the  original  memoir, 
but  rely  upon  the  abstract  given  in  Hofinania  and  Schwalbe's 
"  Jahresbericht.'''  According  to  Meyer,  the  auditory  hair-cells  are 
always  elongated  ;  the  hairs  are  of  two  kinds  :  1,  several  smaller 
and  shorter  hairs;  2,  one  main  hair  much  larger  than  the  rest. 
Three  modifications  occur:  in  the  cochlea  the  short  hairs  are  espe- 
cially developed;  in  the  lagena,  saeculus,  and  utriculus  the  two 
kinds  are  more  equally  developed  ;  in  the  ampullae  the  main  hair  is 
most  prominent,  and  the  small  hair  may  disappear  entirely. 

Finally,  Hasse  has  given,  in  the  Supplementheft  of  his  "  Anato- 
li) ische  Studien,"  a  general  review  of  the  morphology  of  the  verte- 
brate ear.    I  regret  not  to  have  yet  had  access  to  this  work. 

The  section  of  the  cochlea  of  a  young  dog,  figured  in  this  article, 
is  copied  from  Lavdowsky  (I.  c,  PI.  XXXIII.,  Fig.  2),  and  is  one 
of  a  series  of  illustrations  prepared  for  a  work  on  comparative 
histology,  upon  which  I  am  engaged.  Lavdousky's  figure  is  to  be 
considered  the  best  yet  published.  It  shows,  besides  features  de- 
scribed above, the  following  peculiarities:  the  ganglion  spirale,  G, 
and  the  nerve,  N,  traversing  the  lamina  ossea,  L.os.  The  nerve 
is  composed  of  medullated  fibres,  which  break  up  into  naked 
blanching  axis-cylinders,  immediately  after  passing  through  the 
habenula.  The  ganglion  is  composed  principally  (entirely?)  of 
bipolar  cells.     The  crista,  Cr.,  presents  a  very  different  texture 


1  Meyer,  P.  :  £tude  histologique  sur  le  labyrinthe  membraneux  et  plus  special- 
ment  sur  le  limacon  chez  les  reptiles  et  les  oiseaux.  Strassbourg  et  Paris,  187(5, 
pp.  181),  Taf.  I.-1V. 
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THE  FORAMINA  OF  THE  MASTOID  EMISSARY  VEINS. 

By  J.  ORXE  GREEN,  M.D., 

BOSTON,  MASS. 

With  the  object  of  determining  the  constancy,  size,  position, 
and  number  of  the  foramina  of  the  emissary  mastoid  veins,  which 
furnish  a  direct  communication  between  the  lateral  sinus  and  the 
venous  circulation  of  the  superficial  tissues  of  the  neck,  and  which 
are  occasionally  involved  in  inflammations  of  the  sinns  produced 
by  disease  of  the  ear,  I  have  examined,  through  the  kindness  of 
Dr.  Whitney,  the  curator,  a  number  of  skulls  in  the  Warren 
Museum  of  the  Harvard  Medical  School. 

Only  those  skulls  were  used  which  were  in  perfect  condition, 
and  which  had  also  been  sawn  open  so  that  both  the  external  and 
internal  openings  could  be  seen,  and  the  foramen  be  thus  proven 
to  enter  the  sulcus  of  the  lateral  sinus. 

A  scale  of  six  sizes  was  adopted,  viz.,  5  mm.  in  diameter,  enor- 
mous ;  4  mm.  very  large  •  3  mm.  large  /  2  mm.  medium  ;  1  mm. 
small;  0.5  mm.  minute.  In  regard  to  the  position  of  the  foramina, 
they  are  always  just  behind  the  posterior  limit  of  the  mastoid  pro- 
cess, but  vary  very  much  in  the  height  at  which  they  are  found, 
some  being  quite  high  up  on  the  skull,  and  others  appearing  even 
upon  the  base.  To  designate  this  position  I  have  used  the  term 
middle  when  the  external  orifice  of  the  foramen  was  about  on  the 
line  of  the  meatus  and  middle  of  the  mastoid  ;  loiv  when.it  is  below 
this  line  and  above  the  base  of  the  skull ;  high  when  above  tins  line- 

Xo.    1.  One  on  right,  minute,  middle. 

Two  on  left,  minute,  middle. 
Xo.   2.  One  on  right,  very  large,  on  the  base  of  skull. 

One  on  left,  minute,  middle. 
Xo.   3.  One  on  right,  large,  middle. 

One  on  left,  minute,  middle. 
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No.   4.  Marked  "  deformed  ;  "  one  on  right,  very  large,  low. 

one  on  left,  very  large,  low. 
No.    5.  One  on  right,  medium,  on  edge  of  base. 

One  on  left,  medium,  on  edge  of  base. 
No.    6.  One  on  right,  large,  low. 

One  on  left,  enormous,  low.    No.  103,  Museum. 
No    7.  One  on  right,  medium,  middle. 

One  on  left,  medium,  middle. 
No.   8.  Three  on  right,  one  large  and  two  small,  middle. 

Three  on  left,  two  large  and  one  small,  middle. 
No.   9.  One  on  right  with  two  openings  externally,  one  large,  one 
small,  middle. 

One  on  left,  medium,  middle. 
No.  10.  One  on  right  with  three  external  openings,  medium,  middle. 

One  on  left,  medium,  very  high. 
No.  11.  None  on  right,  unless  a  minute  one  in  suture,  very  high. 

One  on  left,  large,  on  edge  of  base. 
No.  12.  None  on  right,  marked  C.  1. 

None  on  left. 
No.  13.  One  on  right,  large,  middle. 

One  on  left,  medium,  middle. 
No.  14.  One  on  right,  very  large,  middle. 

One  on  left,  medium,  middle. 
No.  15.  One  on  right,  large,  middle. 

One  on  left,  large,  middle. 
No.  16.  One  on  right,  with  two  openings  externally,  large,  middle. 

One  on  left,  medium,  middle. 

From  this  table  it  will  be  seen  that  in  the  1G  skulls  examined, 
mastoid  emissary  foramina  existed  in  all  except  1.  In  the  32  tem- 
poral bones  of  these  10  skulls  these  foramina  were  present  in  29. 
The  size  of  the  openings  varied  very  much,  being  about  5  mm.  in 
diameter  in  1,  4  mm.  in  4,  3  mm.  in  10,  2  mm.  in  10,  and  0.5  mm.  in 
4.  In  regard  to  the  position  of  the  external  opening,  it  was  oppo- 
site the  meatus  about  the  middle  of  the  perpendicular  height  of 
the  mastoid  in  20,  above  this  line,  in  2,  below  this  line  in  G,  and 
directly  upon  the  base  of  the  skull  in  1. 
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A  CASK  OF  INTRACRANIAL  MYXOSARCOMA,  DE- 
STROYING THE  WHOLE  OF  THE  ORGAN  OF 
HEARING,  BURSTING  THROUGH  THE  EXTERNAL 
PARTS,  AND  FORMING  A  LARGE  TUMOR  WHICH 
DEPENDED  FROM  THE  EAR. 

By  OREX  D.  POMEROT,  M.D., 

NEW  YORK. 

Effie  B.  R.,  aged  six  years,  came  to  the  Manhattan  Eye  and 
Ear  Hospital  on  April  17,  1880,  complaining  of  a  convergent 
squint  in  the  left  eye,  which  had  existed  ten  weeks.  A  few  days 
previous  to  the  suddenly  developing  squint  the  patient  complained 
of  seeing  douhle. 

The  eye  is  turned  very  far  toward  the  nose,  and  hardly  moves 
at  all,  as  though  the  interims  was  in  a  state  of  spasm. 

The  hearing  of  the  right  ear  was  W.  of  the  left,  W.  contact. 
In  the  right  were  symptoms  of  chronic  catarrhal  otitis  media,  the 
memhrana  being  somewhat  sunken.  The  left  has  a  minute  poly- 
pus in  the  tympanum  protruding  through  a  small  perforation  of 
the  memhrana.  The  tuning-fork  is  heard  best  in  the  left  ear. 
There  was  no  history  of  a  suppurative  process  in  either  ear. 

A  consultation  was  called,  and  a  diagnosis  of  malaria  or  basilar 
meningitis  was  made.    Pulse  and  temperature  normal. 

Quinine  was  first  administered  in  large  doses;  afterward 
iodide  of  potass,  was  given — ten  drops  of  the  saturated  solution 
three  times  a  day,  increased  after  a  few  days  to  thirty  drops. 

Farad  ism  was  also  used  to  the  affected  muscle.  The  granula- 
tion was  removed  from  the  ear  by  forceps.  After  the  first  week 
the  patient  complained  of  pain  in  the  left  eye  and  ear,  glancing 
downward  to  the  throat.  Iodine  on  the  temple,  a  blister  to  the 
mastoid,  and  atropine  in  the  eye,  relieved  this  pain  for  a  time. 
Patient  behaves  somewhat  too  quiet ;  bowels  constipated  ;  sleeps 
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too  ranch,  and  is  only  awakened  when  a  paroxysm  of  pain  in  the 
eye  occurs.  In  from  eight  to  nine  days  the  squint  disappeared, 
but  the  third  nerve  was  found  to  be  completely  paralyzed,  the  eye 
standing  nearly  still  in  the  centre  of  the  palpebral  fissure,  and  the 
lid  drooping  so  as  nearly  to  close  the  eye.  The  inferior  oblique 
acted.  Pulse  occasionally  runs  up  to  130,  but  evidently  under  the 
influence  of  excitement,  for  the  temperature  was  never  above  the 
normal.  The  pain  in  the  eve  again  returning  despite  previous 
treatment,  McMunn's  elixir  of  opium  was  administered.  If  the 
patient  is  spoken  to  or  in  any  way  disturbed,  she  will  cry  out  and 
show  signs  of  great  irritability.  Ophthalmoscope  reveals  signs  of 
hypersemie  nerve. 

Iodide  of  potass,  seems  to  render  the  mouth  sore,  so  it  is  dis- 
continued for  a  few  days. 

On  May  26th  noticed  a  little  twitching  of  the  hands  and  feet, 
more  of  the  left  than  the  right. 

On  the  27th  the  pulse,  during  a  paroxysm  of  pain,  was  130; 
twenty  minutes  afterward,  when  the  pain  subsided,  it  was  only 
8-4.  The  eye  seems  tender,  although  not  congested  at  all,  and  she 
will  scream  out  if  it  is  touched.  There  was  a  little  shaking  of  the 
left  foot  only.  The  mouth  is  for  the  first  time  drawn  to  the  right 
side,  and  she  talks  a  little  "  thick.''  The  tongue  is  protruded 
toward  the  right.  Respiration  has  all  along  been  tested,  and 
varies  with  the  pulse,  and  probably  for  the  same  reason.  The 
mind  is,  and  always  has  been  clear,  and  has  continued  so  during 
the  whole  of  the  illness;  will  occasionally  have  periods  of  bright- 
ening up  and  appearing  natural.  Nourishment  is  carefully  at- 
tended to.  though  she  is  disinclined  to  take  much  unless  urged. 
On  the  31st  of  May  had  no  unpleasant  symptoms  except  a  darkish 
coating  of  lips  and  gums — probably  the  effects  of  the  iodide  of 
potass.    Is  inclined  to  pick  at  her  mouth  and  nose. 

June  1st. — Has  return  of  pain  in  the  eye,  and  the  ear  is  noticed 
to  have  an  offensive  discharge.  On  examination,  a  soft  gelatinous 
tumor  was  seen  nearly  tilling  the  meatus.  This  was  removed  by  for- 
ceps, but,  the  material  being  soft  and  friable,  a  specimen  could 
not  be  obtained  for  examination.  Some  hemorrhage  followed  its 
removal. 
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J line  2d. — Some  nausea  ;  lid  does  not  droop  so  much  as  at  first, 
on  account  of  a  more  complete  paralysis  of  the  orbicularis. 

Symptoms  for  the  next  few  days  were  somewhat  ameliorated, 
and  on  June  5th  she  was  sent  home  to  the  country,  a  distance  of 
seventy  miles.  Dr.  Ruff,  of  New  York,  saw  the  patient  several 
times  with  me.  Carbolic  acid  was  used  for  the  offensive  discharge 
from  the  ear,  and  iodide  of  potass,  was  ordered  to  be  continued. 
Attention  to  the  bowels,  and  to  supporting  by  appropriate  nourish- 
ment, was  directed. 

By  this  time  there  seemed  little  doubt  but  that  the  ear  was  the 
source  of  all  the  symptoms,  and  from  the  rapid  reappearance  of 
the  aural  tumor,  malignant  disease  was  strongly  suspected.  In  the 
country  the  patient  was  under  the  care  of  the  family  physician, 
who  attended  to  the  symptoms  as  they  arose.  After  a  few  weeks 
the  ear  again  filled  with  a  softish  tumor  similar  to  the  one  removed. 
This  was  followed  soon  after  by  a  tumor  just  behind  the  lobnlus, 
and  another  in  front,  just  beneath  the  tragus.  These  tumors  grew 
with  most  alarming  rapidity,  so  that  on  August  15th,  when  she  had 
returned  to  town,  they  were  of  the  size  depicted  in  the  illustration 
(Plate  L,  Fig.  .1),  but  considerably  smaller  than  when  the  autopsy 
was  made. 

A  photograph  was  attempted,  but  the  patient  could  not  be  kept 
sufficiently  still.  The  turgor  now  was  here  and  there  bloody,  with 
spots  which  had  undergone  decomposition,  and,  it  being  warm 
weather,  flies  were  constantly  alighting  on  it  and  rendering  the  pa- 
tient very  restive;  the  tumor  was  extremely  offensive.  Dr.  J.  A. 
Andrews,  Assistant  Surgeon  to  the  Manhattan  Eye  and  Ear  Hos- 
pital, made  the  drawing  which  appears  in  the  illustration.  Effort 
was  made  to  hold  the  child's  head  still,  in  order  to  be  photo- 
graphed, but  the  patient  would  resist  so  that  the  strongest  man 
could  not  restrain  her  movements,  these  being  accompanied  by  loud 
and  piercing  cries  distressing  to  listen  to.  The  child  was  rhen 
taken  home,  with  proper  directions  given  for  the  symptoms  which 
might  arise. 

I  heard  from  the  patient  from  time  to  time.  The  mind  was  al- 
ways clear;  evidently  there  was  no  brain  trouble,  unless  the  twitch- 
ing of  the  hands  and  feet  indicated  it.    Deglutition  became  more 
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and  more  difficult  as  the  paralysis  became  more  complete.  There 
has  heen  some  pain  about  the  back  of  the  neck,  in  the  region  of  the 
tumor.  She  usually  has  slept  moderately  well.  The  tumor  was 
horribly  offensive  until  toward  the  last,  when  the  disinfectants  (car- 
bolic acid  and  liq.  sod.  chlo.)  seemed  to  have  overcome  the 
stench  (or  perhaps  there  was  less  decomposed  tissue).  The  tumor 
seemed  to  occasionally  slough  in  places,  when  the  size  would  be 
considerably  diminished,  to  again  be  increased  by  subsequent 
growth.  After  death  the  mother  states  that  the  tumor  was  at  leasl 
one-third  smaller  than  just  previously.  Ten  days  before  death  the 
patient  felt  hungry,  but  found  so  much  difficulty  in  swallowing 
that  very  little  foot]  was  taken,  and  that  would  be  placed  on  the 
right  side  of  the  mouth,  the  better  to  swallow  it.  Within  a  few 
days  of  death  the  patient  had  a  bad  cough,  and  inclined  to  choke 
during  paroxysms  of  coughing.  1  inferred  it  was  bronchitis.  She 
evidently  died  from  inanition  and  exhaustion.  There  was  never 
any  well-marked  cachexia.  She  sank  away  quietly  and  painlessly, 
the  pain  having  disappeared  several  weeks  previous  to  death. 
There  seems  to  be  very  little  hereditary  tendency  to  malignant  dis- 
ease in  her  family.  Her  great-aunt  on  the  mother's  side  died  of 
cancer  of  the  uterus.  The  child  fell  down-stairs,  from  the  top  to 
the  bottom,  when  seventeen  months  of  age,  but  she  apparently  did 
not  suffer  much  from  it  at  the  time.  There  was  no  syphilis  in  the 
family.    It  is  difficult  to  state  what  caused  the  disease. 

The  autopsy  shows  that  the  two  tolerably  distinct  tumors  were 
outgrowths  from  the  tympanal  tumor,  which  was  the  first  one  ob- 
served. 

The  early  development  of  the  tumor  was  evidently  from  the 
neighborhood  of  the  tympanum,  as  the  first  symptom  of  the  disease 
was  paralysis  of  the  sixth  nerve,  then  of  the  third,  and  soon  after- 
ward of  the  facial,  these  passing  in  the  vicinity  of  its  tympanal 
development.  As  the  paralysis  of  certain  muscles  of  deglutition 
did  not  occur  until  some  time  after  that  of  the  facial  muscles,  we 
may  infer  that  the  anterior  portion  of  the  facial  in  the  hiatus  fal- 
lopii,  where  the  petrosal  branches  are  given  off  from  the  intumes- 
centia  gangliformis,  was  invaded  by  the  tumor  somewhat  later. 

At  this  time,  however,  the  disease  had  destroyed  the  inner  bony 
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■wall  of  the  tympanum  sufficiently  to  involve  the  region  of  the 
cavernous  sinus  along,  within  and  beside  which  pass  the  sixth  and 
third  nerves,  which  were  paralyzed  in  the  first  instance. 

The  intracranial  tumor  seen  in  the  heliotype  is  slightly  below 
life-size  and  distinctly  lobulated,  and  has  in  only  one  or  two  places 
penetrated  the  dura  mater.  It  would  seem,  by  this  and  the  other 
cases  reported,  that  the  dura  mater  was  inclined  to  strongly  resist 
the  destructive  influences  of  this  form  of  tumor,  although  its  tend- 
ency  to  involve  every  variety  of  contiguous  tissue  is  well  enough 
known. 

The  absence  of  brain-lesions  seems  to  be  a  characteristic  of  the 
progress  of  this  form  of  disease,  although  the  brain  must  have  been 
pressed  upon  strongly.  The  cases  herewith  reported,  although  va- 
riously called  myxo-sarcoma,  melano-sarcoma,  osteo  sarcoma,  round- 
celled  sarcoma, fasciculated  sarcoma,  etc.,  seem  in  the  main  to  exhibit 
similar  characteristics,  such  as  a  disposition  to  grow  more  slowly  at 
first  and  very  rapidly  afterward,  when  operative  measures  have  been 
resorted  to,  and  to  develop  into  the  soft,  encephaloid  form  of  dis- 
ease, with  the  production  of  a  fungous  mass.  Nothing  seems  clearer 
than  that  these  tumors  should  be  left  alone,  for  the  effort  to  remove 
them  only  aggravates,  and  produces  a  tumor  of  a  higher  degree  of 
malignancy  and  having  a  greater  tendency  to  cellular  develop- 
ment. It  seems  improbable  that  purulent  processes  develop  these 
tumors.  Very  naturally,  with  a  strong  tendency  to  malignant  dis- 
ease, any  exciting  cause  might  hasten  its  development. 

Descrij>tion  of  tlie  Illustrations. 

Plate  II.,  Fig.  1,  shows  the  tumor  depending  from  the  ear,  but 
considerably  smaller  than  at  the  autopsy.  The  distorted  mouth 
and  closed  eyelid  show  the  paralysis  of  the  facial  and  motor  oculi. 

Plate  II.,  Fig.  2,  shows  the  outer  surface  of  the  temporal  bone, 
with  its  periosteum  intact.  The  transverse  dark  line  is  where  the 
bone  was  sawn  acros-  and  laid  together  again.  At  the  left  side  (when 
the  bone  is  looked  at  in  its  natural  position)  the  mastoid  process  is 
seen  denuded  of  periosteum,  and  the  jagged  under-snrface  shows 
the  progress  of  bone-destruction.    Fig.  3  exhibits  the  inner  sur- 
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face  of  the  same  bone;  tlie  tumor  rested  on  its  surface,  but  was 
turned  off  to  the  right  side  to  allow  the  bone  to  be  inspected.  In 
the  upper  part  of  the  figure  a  whitish  transverse  stripe  shows 
where  the  tumor  was  attached  to  the  dura  mater.  The  whole 
inner  surface  of  the  bone  is  seen  to  be  carious,  but  more  especially 
at  the  lower  (i.e.,  on  the  right  side)  jagged  border.  An  oblique 
grayish  band  indicates  the  presence  of  osteophytes.  The  petrous 
portion  is  seen  broken  off  and  lying  near  its  attachment.  It  is 
necessarily  out  of  focus,  and  looks  smoother  than  it  actually  was. 
Immersion  in  the  preservative  fluid  has  also  diminished  its  honey- 
combed appearance.  Plate  II.,  Fig.  4,  shows  the  cerebral  tumor 
in  sitn  and  resting  on  the  bone  already  described.  The  edge  of  the 
bone  is  seen  distinctly  above  and  to  the  right.  A  dark  line  at 
the  apex  of  the  tumor  shows  where  it  was  cut  into.  The  nodula- 
tions  on  the  tumor  are  not  plump  and  prominent  as  they  were  at 
first,  as  the  solution  in  which  it  was  immersed  has  undoubtedly 
caused  a  diminution  in  the 
fluid  contents  of  the  tumor. 
The  accompanying  figure  in 
the  text  shows,  by  a  dotted 
line,  the  outlines  of  the  tumor 
at  the  base  of  the  brain. 

The  autopsy  was  made  by 
Dr.  J.  A.  Andrews,  who  kindly 
went  to  the  patient's  house,  a 
distance  of  seventy  miles,  in 
the  country,  for  the  purpose. 

Autopsy,  forty  eight  hours 
after  death.  —  Body  greatly 
emaciated ;  mouth  drawn  to- 
ward the  right  side.  A  large, 
brain-like  growth  is  situated 
in  the  region  of  the  left  ear, 
which  is  bounded  superiorly  by  a  line  extending  from  the  external 
cauthus  of  the  left  eyelids  to  the  upper  wall  of  the  external  audi- 
tory canal  on  the  corresponding  side.  The  growth  is  heart-shaped, 
with  its  apex  directed  downward,  and  measuring  four  inches 
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across  the  base  and  five  inches  in  the  vertical  direction.  The 
growth  does  not  project  through  the  external  auditory  canal,  but 
through  the  point  of  attachment  of  the  pinna  to  the  head,  in  front 
and  hehind. 

On  removing  the  calvarium,  the  dura  mater  is  seen  pale,  but 
otherwise  normal  in  appearance.  The  superior  longitudinal  sinus 
contains  a  long,  yellowish  red,  cord-like  clot.  The  pia  mater  is 
lifted  by  a  clear  fluid.  The  convolutions  of  the  brain  over  the 
vertex  are  of  normal  prominence.  There  is  no  exudation  at  the 
base  of  the  brain.  The  removal  of  the  brain  displays  a  growth 
beneath  the  dura  mater,  and  tilling  the  left  middle  cranial  fossa 
and  a  portion  of  the  anterior  and  posterior  fossae.  The  dura  mater 
overlying  the  growth  is  thickened  and  firmly  adherent  to  the  lat- 
ter. The  surface  of  the  growth  is  nodular ;  one  of  the  ball-like 
pedunculated  projections  of  the  tumor  passes  under  the  left  ante- 
rior clinoid  process,  displacing  the  nerves  and  vessels  in  this 
region. 

On  incising  the  tumor  it  presents  the  appearance  and  consistence 
of  fat,  and  is  lobnlated.  The  tumor  envelopes  the  lower  two-thirds 
of  the  petrous  bone,  which,  on  removal  of  the  former,  is  seen  cari- 
ous in  every  part.  The  tumor  is  limited  anteriorly  by  a  horizontal 
line  extending  across  the  hase  of  the  skull,  parallel  with  the  optic 
foramina;  laterally,  by  a  line  extending  oblicpiely  from  the  left 
optic  foramen  to  the  anterior  condyloid  foramen  ;  behind,  by  a 
horizontal  line  touching  the  anterior  condyloid  foramen.  The  en- 
tire petrous  bone  is  carious  ;  anteriorly,  the  carious  process  extends 
just  behind  the  temporal  suture ;  the  squamous  portion  of  the  tem- 
poral bone  is  eeparated  by  caries  from  its  articulation  with  the 
spine  and  great  wing  of  the  sphenoid ;  through  this  gap  the  tumor 
projects  outward  upon  the  face ;  posteriorly,  the  caries  extends 
beyond  the  temporo  occipital  articulation  to  the  margin  of  the 
foramen  magnum.  Behind  the  mastoid  process  there  is  a  gap  be- 
tween the  occipitotemporal  articulation,  formed  by  caries,  through 
which  that  portion  of  the  tumor  situated  behind  the  ear  projects. 
The  left  superior  petrosal  and  lateral  sinuses  have  been  obliterated, 
and  the  underlying  bone  is  carious.  The  carotid  canal  and  middle 
ear  have  also  been  obliterated. 
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The  brain  is  macroscopically  normal  in  appearance  and  con- 
sistence. The  left  lateral  ventricle  contains  about  3  ij.  of  clear 
fluid.    The  brain  overlying  the  tumor  is  not  softened. 

The  microscopical  examination,  together  with  the  drawings 
illustrating  the  description,  were  made  by  Dr.  T.  Mitchell  JPrud- 
den,  Pathologist  to  the  Manhattan  Eye  and  Ear  Hospital,  etc. 

The  tabulated  tumor  which,  after  preservation  in  Midler's  fluid 
and  alcohol,  measured  about  8  ctm.  in  length,  G  ctm.  in  breadth, 
and  4-  ctm.  in  thickness,  was  attached  to  the  inside  of  the  temporal 
hone,  and  covered  above  by  the  dura  mater.  It  was  for  the  most 
part  soft  and  gelatinous  in  consistence,  except  in  the  central  por- 
tions, where  it  was  tinner  and  less  translucent,  and  distinctly  nod- 
ular. Within  were  several  small,  irregular  cavities,  some  of  them 
tilled  with  blood.  Several  larger  and  smaller  nodular  projections 
from  the  upper  surface  of  the  tumor  had  pouched  the  dura  mater 
upward  in  saccular  dilatations,  to  which  they  were  closely  adhe- 
rent. The  dura  was  in  general  somewhat  thickened,  but  over  the 
apex  of  some  of  the  nodules  was  thinned,  and  in  two  cases  was 
completely  perforated,  closely  encircling  the  nodules  at  their  base. 
On  the  side  toward  the  temporal  bone  was  a  ragged,  pyramidal 
cavity,  in  which  lay  an  eroded  fragment  of  the  petrous  bone  about 
2  ctm.  long  by  1  ctm.  wide.  Along  the  inside  of  the  temporal  bone, 
following  the  upper  margin  of  the  tumor,  and  above  the  eroded 
opening,  through  which  the  portion  of  the  tumor  within  was  joined 
to  that  without  the  cranial  cavity,  was  a  broad  line  of  jagged,  ir- 
regular osteophytes. 

The  microscopical  examination  revealed  in  general  the  struc- 
ture of  myxo-sarcoma,  similar  to  that  of  fragments  removed,  and 
sent  to  me  for  examination  before  death.  The  cells  were  fusiform, 
branching,  and  spheroidal  or  polyhedral,  and  in  some  parts  were 
quite  closely  crowded  together;  in  others  more  or  less  widely  sep- 
arated by  structureless,  granular,  or  delicately  fibrillated  intercel- 
lular substance.  It  was  very  vascular  in  many  parts,  and,  in  le- 
gions where  the  intercellular  substance  preponderated,  the  walls  of 
the  smaller  vessels  were  considerably  and  irregularly  pouched. 
Numerous  larger  and  smaller  nerves  passed  through  the  substance 
of  the  tumor,  apparently  entirely  unchanged.  In  other  places  sin- 
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gle  mediillated  nerve-fibres,  or  irregular  bundles  of  the  same,  were 
seen  closely  surrounded  by  the  new-growth. 

At  the  upper  and  inner  side  of  the  tumor,  and  occupying  about 
one-fourth  of  its  bulk,  was  an  irregular,  indefinitely  circumscribed 
and  somewhat  denser  portion,  which,  in  addition  to  the  above 
described  myxo-sarcomatous  structure,  presented  well-defined  sphe- 
roidal and  pear-shaped  ganglion-cells  and  non-medullated  nerve- 
fibres,  both  single  and  in  bundles.  The  ganglion-cells  were  finelv 
granular,  had  large  vesicular  nuclei,  and  sharply  defined  shining 
nucleoli;  they  were  frequently  pigmented  near  the  nucleus,  and 
in  many  cases  were  directly  connected  with  non-medullated  nerve- 
fibres.  They  were,  for  the  most  part,  inclosed  in  well-defined, 
thin,  cellular  capsules,  and  were  closely  surrounded  by  the  tumor- 
tissue.  They  were,  as  a  rule,  smaller  than  the  space  within  the 
capsule,  and  in  some  cases  the  nucleus  was  at  the  end  of  the  cell 
from  which  the  process  passed  off.  The  size  was  variable,  the 
largest  having  a  diameter  of  0.035  mm.,  the  smallest  0.015.  They 
were,  in  many  places,  closely  crowded  together ;  in  others,  widely 
separated  by  the  tumor-tissue.  Everywhere  among  them  non  me- 
diillated nerve-fibres  were  found  in  abundance.  Plate  III..  Fig.  1, 
represents  a  typical  portion  of  this  region. 

In  some  places,  associated  with  these  well-formed  ganglion- 
cells,  but,  as  a  rule,  apart  from  them,  were  scattered  cells,  or  larger 
and  smaller  cell-groups,  so  peculiar  as  to  deserve  special  notice. 
Thev  were  of  various  shapes,  in  general  more  or  less  spheroidal, 
more  coarsely  granular  than  the  ganglion-cells,  and,  on  the  aver- 
age, smaller.  The  largest  measured  0.0375  mm.,  the  smallest 
0.0075  mm.  They  had  an  irregular-shaped,  but  usually  large 
nucleus,  and  usually  a  well-defined,  large  nucleolus.  In  some 
cases,  distinct  narrow  processes  were  seen  passing  off  from  one  end 
of  the  cell,  in  others  none.  Many  were  devoid  of  capsules,  but  a 
lar<;e  proportion  were  enclosed  in  a  shrunken,  apparently  structure- 
less non-nucleated  capsule,  which,  in  nearly  all  cases,  was  consid- 
erablv  larger  than  the  cell  itself.  Among  these  cells  numerous, 
very  much  elongated  spindle-cells  were  seen  with  rod-like  nuclei. 
A  portion  of  the  tumor  in  which  these  cells  abounded  is  reproduced 
in  Fig.  2  (Plate  III.). 
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Plate  III. 


A  Case  of  Intracranial  Myxo-Sarcoma.  107 


Although  not  closely  conforming  to  what  is  known  of  develop- 
ing ganglion-cells,  it  would  seem  not  improbable  that  these  rep- 
resent such  cells,  either  immature  or  imperfectly  developed. 

At  one  point  on  the  surface  of  the  tumor,  near  its  inner  border, 
a  slightly  pedunculated  nodule  about  1  nun.  in  diameter  projected 
upward,  and  a  small  nerve  passed  down  over  one  side  and  was  lost 
in  I  lie  nodule  near  its  base  (Plate  III.,  Fig.  8).  Sections  embracing 
both  nerve  and  tumor  showed  that  the  nerve  entered  the  nodule, 
which  had  a  structure  similar  to  that  of  the  bulk  of  the  tumor,  and 
the  fibres  here  became  separated  by  the  tumor- tissue,  and  passed  off 
radially  within  it,  where  they  were  apparently  lost,  for  none  could 
be  detected  entering  the  main  tumor  through  the  short  peduncle. 
This  nodule  was  covered  by  a  thin  layer  of  connective  tissue,  ap- 
parently continuous  with  the  sheath  of  the  nerve.  Transverse 
sections  through  the  nerve  before  it  joined  the  nodule  showed 
nothing  abnormal. 

The  fragment  of  the  petrous  bone  presented  the  usual  appear- 
ance's of  caries,  except  that  the  granulation-tissue  in  many  parts 
partook  more  or  less  distinctly  of  the  character  of  the  tumor  itself. 
No  remnants  of  the  structures  of  the  internal  ear  were  detected. 
The  dura  mater  showed,  at  points  where  it  was  most  closely" adhe- 
rent to  the  tumor,  an  infiltration  of  its  inner  layers  with  cells  simi- 
lar to  those  in  the  new-growth. 

It  is  evident  from  the  above  description,  and  from  the  position 
of  the  tumor  at  the  base  of  the  brain,  that  it  had  involved  the 
Grasserian  ganglion,  crowding  the  nerve-cells  and  fibres  apart. 
Whether  it  originated  here  or  in  the  connective  tissue  of  some  of 
the  adjacent  nerves,  cannot  be  definitely  decided  from  the  morpho- 
logical data,  since  the  process  was  too  far  advanced.  The  very 
significant  relation,  however,  of  one  of  the  peripheral,  and  pre- 
sumably more  recently  developed,  nodules  of  the  tumor  to  a 
nerve  (Fig.  3j,  the  bevelling  on  the  inside  of  the  eroded  opening 
through  the  temporal  bone,  with  osteophytes  along  its  inner  bor- 
der, together  with  the  well-known  disposition  of  the  connective 
tissue  of  the  nerves  to  the  development  of  myxo-sarcoma,  would 
at  least  give  considerable  plausibility  to  such  a  conjecture.  The 
extensive  destruction  of  the  petrous  bone  would  also  indicate 
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the  existence  of  a  morbid  process  in  its  vicinity  of  considerable 
duration. 

The  degree  of  significance  which  should  be  attached  to  the  cells 
represented  in  Fig.  2  must  also  be  left  undetermined.  The  rare 
occurrence  of  the  new-formation  of  ganglion-cells  in  tumors,  to- 
gether with  the  meagreness  of  our  knowledge  concerning  the  de- 
velopment of  cerebro-spinal  ganglion-cells  under  normal  conditions, 
would  suggest  the  propriety  of  a  simple  objective  record  of  the 
structures  in  question,  without  definitely  attributing  to  any  portion 
of  the  tumor  the  character  of  a  true  neuroma. 

The  anatomical  diagnosis  would  accordingly  be  myxosarcoma, 
involving,  and  possibly  originating  in,  the  Gasserian  ganglion  and 
the  nerves  in  its  vicinity,  with  partial  destruction  of  the  petrous 
and  other  portions  of  the  temporal  bone  and  the  soft  parts  within 
them. 

The  subjoined  cases  represent  tumors  similar  in  kind  and 
locality  to  the  one  reported,  and  may  serve  to  further  elucidate  the 
subject.  I  do  not  at  all  infer  that  the  literature  of  the  subject  is 
exhausted  ;  but,  with  the  time  at  my  disposal,  it  is  all  I  have  found. 

Dr.  C.  A.  Robertson  reported  a  case  of  fasciculated  sarcoma  of 
the  tympanum,  in  the  "  Transactions  of  the  American  Otological 
Society  for  1870,"  p.  35.  The  patient  was  a  woman,  forty  years  of 
age.  She  had  tinnitus  in  the  affected  ear,  and  deafness.  Five  years 
after  these  symptoms  there  was  an  offensive  discharge.  This  was 
accompanied  by  pain  in  the  ear  and  paralysis  of  some  of  the 
branches  of  the  facial  nerve.  A  polypus  was  partially  removed, 
and  excessive  hemorrhage  followed.  The  hearing  became  so  re- 
duced that  a  watch  could  not  be  heard  laid  on  the  ear  or  temporal 
bone.  The  pre-auricular  glands  were  swollen.  Termination  of 
the  tumor  was  not  stated,  nor  its  apparent  cause. 

Wilde,  in  his  treatise  on  the  ear,  p.  205,  reports  a  case  of  ma- 
lignant disease  of  the  meatus,  but  it  evidently  involved  the  tym- 
panum— whether  primarily  or  secondarily,  it  is  difficult  to  state. 
A  woman, aged  fifty  years,  whose  brother  died  of  cancer,  presented 
herself  with  a  growth  in  the  ear,  of  many  years'  duration,  accom- 
panied by  a  very  fetid  discharge.  Had  an  unhealthy  look  ;  coin- 
plained  of  giddiness,  loss  of  rest,  and  nausea.    The  tumor  filled 
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the  meatus  and  was  not  pediculated  ;  painful.  Effort  was  made 
to  remove  it,  but  was  followed  by  considerable  hemorrhage.  Cau- 
teries were  used,  but  tbe  mass  was  never  wholly  removed.  Showed 
an  alarming  tendency  to  reproduce  itPelf.  It  presented  a  fungous 
appearance.  A  fluctuating  tumor  on  the  mastoid  was  opened,  and 
a  dark-colored,  fetid  matter  was  discharged.  There  was  facial  pa- 
ralysis; abscesses  along  the  mastoid  muscles;  rigors;  failure  of 
general  health  ;  convulsions  followed  by  coma  ;  excruciating  pain. 
Post-  and  infra-aural  regions  enlarged  ;  integuments  of  the  mastoid 
gave  way  and  a  large  fungoid  mass  sprouted  from  this  region,  which 
soon  grew  to  the  size  of  a  lemon.  Fetor  intolerable;  death  re- 
sulted in  three  weeks  from  the  first  appearance  of  this  tumor. 
Cause  of  disease  probably  hereditary.  The  malignant  quality  of 
this  tumor  was  evidently  aggravated  bv  the  efforts  made  to  remove 
it.    No  autopsy. 

Another  similar  case  from  the  same  source,  p.  207.  An  appa- 
rently healthy  boy,  seven  years  of  age,  had  a  polypus  in  the  meatus. 
It  was  removed  several  times,  but  would  reproduce  itself  in  a  day 
or  two  ;  not  long  after  he  had  an  epileptic  fit ;  this  was  soon  fol- 
lowed by  an  abscess  over  the  mastoid.  This  was  evacuated,  giving 
exit  to  pus;  this  cavity  communicated  with  the  meatus.  A  fun- 
gous mass  almost  immediately  sprang  from  it;  parts  in  front  and 
around  the  ear  became  swollen  and  were  boggy  to  the  touch.  Re- 
peated attacks  of  epilepsy,  soon  followed  by  death.  Autopsy  re- 
vealed osteo-sarcotna  involving  the  petrous  and  mastoid  portions 
of  the  temporal  bone.  Petrous  portion  enlarged  and  softened. 
The  whole  presented  a  fungous  mass;  internal  ear  obliterated. 
The  disease  was  thought  to  be  located  in  the  bone.  Brain  lying  on 
the  tumor  unaffected.  This  again  showed,  as  did  my  own  case,  the 
tendency  of  the  tumor  to  take  on  a  more  rapid  growth  after  being 
interfered  with.  Dr.  Ilartmann,  of  Berlin,  in  a  translation  bv  Dr. 
Knapp,  in  the  Archives  of  Otology  for  March,  L880,  reports  a  case 
of  round-celled  sarcoma  of  the  tympanum,  as  follows  :  O.  J.,  aged 
three  and  a  half  years,  first  seen  in  October,  1878.  Parents,  broth- 
ers, and  sisters  healthy.  The  patient  otherwise  healthy.  Four 
weeks  previously  had  discharge  from  the  ear,  accompanied  by 
pain  and  inflammation.    Two  weeks  Later  mother  noticed  a  tumor 
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in  the  meatus ;  found  to  be  a  polypus  of  the  size  of  a  pea,  which 
was  removed.  Others  were  noticed  in  the  canal,  which  were  sub- 
sequently partially  removed,  were  cauterized,  but,  returned  in  a 
few  days.  Nothing  peculiar  in  the  appearance  of  the  tumors  ; 
rnembrana  and  ossicles  could  not  be  found.  Tumor  seemed  to  start 
from  all  sides  of  the  tympanum  and  inner  end  of  the  meatus. 
Cauterization  again  done,  but  tumor  reappeared.  At  the  end  of 
October  most  of  the  mass  was  again  removed,  and  the  remainder 
was  destroyed  by  galvano-cauteiy.  It  again  developed,  and  the 
surroundings  of  the  ear,  the  parotid,  the  mastoid  and  infra-auricular 
regions  swelled  :  an  abscess  formed  below  the  ear  and  was  incised. 
Its  cavity  communicated  with  the  meatus.  Other  tumors  formed 
in  vicinity  of  the  ear  and  in  the  meatus.  Tliese  masses  were  found 
to  be  round-celled  sarcomata.  In  the  scant  intercellular  substance 
of  the  tumors  were  found  numerous  round  cells  and  some  spindle- 
shaped  elements.  The  tumor,  as  it  developed,  carried  the  auricle 
outward.  In  February  it  was  the  size  of  a  «;oose-e22:.  General 
health  declined.  There  was  bronchitis,  loss  of  appetite,  diarrhoea, 
emaciation,  and  headache. 

On  March  21st,  bilateral  convulsions  occurred,  lasting  several 
hours,  then  completely  disappeared.  A  prominence  in  the  right 
side  of  the  fauces  interfered  with  mastication  and  deglutition. 
Death  resulted  on  March  2Sth  ;  convulsions  reappeared  two  days 
previously,  accompanied  by  loss  of  consciousness  and  coma. 

Autopsy. — The  tumor  externally  was  14  ctm.  in  length,  12  ctm. 
in  breadth,  and  9  ctm.  in  height.  The  auricle  was  on  its  crest. 
The  tumor  consisted  of  a  number  of  lobes,  varying  in  size  from  a 
walnut  to  a  hen's  egg.  There  were  ulcerated  places  communica- 
ting with  pus-cavities.  The  upper  and  posterior  wall  of  the 
meatus,  the  roof  of  the  tympanum,  and  a  part  of  the  squamous 
portion,  was  destroyed ;  at  the  latter  point  the  external  tumor 
communicated  with  another  tumor  in  the  cranial  cavity.  This  one 
covered  the  whole  squamous  portion,  the  external  half  of  the  upper 
surface  and  a  small  part  of  the  posterior  surface  of  the  petrous 
portion.  The  outer  part  of  the  mastoid  process  was  destroyed,  its 
cells  being  filled  with  the  tumor.  Inner  part  of  mastoid  was  also 
invaded  by  the  tumor.    It  was  easy  to  separate  the  petrous  pyra- 
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mid  from  the  mastoid  process.  Labyrinth  healthy,  stapes  found 
imbedded  in  the  tumor.  Inner  auditory  canal  completely  free. 
The  author  remarks  that  the  fact  that  this  case  appeared  malig- 
nant from  the  start  presented  a  peculiarity,  as  most  of  this  class  of 
tumors  was  preceded  by  a  chronic  otorrhcea  and  polypi,  indicating 
an  inflammatory  origin.  It  seems  to  me  that  the  cases  I  have  here 
reported  for  the  most  part  point  to  the  opposite  condition — that 
they  have  been  malignant  from  the  first,  and  were  not  cases  of 
innocuous  polypi  which  had  subsequently  developed  into  malig- 
nant tumors.  The  first  one  quoted  from  Mr.  Wilde,  however,  may 
have  been  in  the  outset  an  ordinary  polypus,  lie  further  states 
that  he  has  found  but  one  similar  case  reported  in  literature,  that 
published  by  Wishart  in  the  Edinburgh  Medical  and  Surgical 
Journal,  and  cited  by  Toynbee  in  his  treatise  on  "  The  Diseases  of 
the  Ear,"  p.  392,  edition  1SGS,  by  Ilinton.  The  case  is  as  follows: 
A  child  three  years  old  had  severe  pain  in  the  right  ear  for  some 
weeks,  followed  by  a  discharge  ;  a  tumor  surrounding  the  ear  ap- 
peared, soon  ulcerated,  and  discharged  a  large  quantity  of  fetid, 
bloody  matter ;  hemorrhages  frequently  occurred;  child  died  in 
fifteen  weeks  after  the  first  appearance  of  the  disease.  The  tumor 
was  as  large  as  the  child's  head.  Externally  the  condyloid  process 
of  the  lower  jaw  and  the  zygomatic  process  were  destroyed.  Petrous 
bone  completely  destroyed.  The  tumor  extended  into  a  large 
orifice  in  the  squamous  bono,  forming  a  depression  on  the  middle 
lobe  of  the  brain,  which  was  in  other  respects  quite  sound.  Dr. 
Hartman  thinks  the  tumor  he  reported  sprang  from  the  submu- 
cosa  of  the  tympanum. 

He  seemed  to  think  that  the  effort  to  remove  the  tumor  was 
justifiable,  as  this  class  of  growths,  if  left  to  themselves,  invariably 
terminate  in  death  ;  because  the  operation  afforded  some  slight 
chance  for  success  /  we  think  it  probably  did  not. 

Mr.  James  Ilinton,  in  his  book,  "The  Questions  of  Aural  Sur- 
gery," London,  1874,  says,  under  the  head  of  Aural  Polyps,  p.  L95  : 
"  Now  and  then,  but  rarely,  a  true  malignant  growth  simulates  a 
polypus,  and  demands  caution  in  treatment.  The  general  cachexia, 
the  pain,  the  livid  color,  the  great  tendency  to  bleed,  and  the  swell- 
ing which  is  almost  always  present  around  the  ear,  serve  to  dis- 
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tinguish  the  malignant  growth.  A  soft,  persistent  swelling  about 
the  attachment  of  the  auricle,  attended  with  great  pain,  I  have 
never  known  except  in  malignant  disease."  Wilde,  it  will  be  re- 
membered, speaks  of  the  livid  color  of  the  malignant  growths  in 
the  ear  as  being  characteristic. 

I  do  not  think  that  the  color  of  the  tumor  is  a  reliable  guide  as 
to  its  nature,  as  these  and  subsequent  cases  will  show,  the  true 
character  of  the  growth  being  only  found  by  the  microscopical 
examination,  but  may  be  suspected  by  its  behavior.  Mi-,  ilinton 
speaks  of  a  cachexia  as  accompanying  malignant  growths  of  the 
ear.  In  not  more  than  two  of  the  cases  here  reported  has  there 
been  any  true  cachexia,  and  I  believe,  as  a  rule,  none  is  found  in 
sarcomatous  tumors  in  this  region. 

A  case  of  intracranial  sarcoma  is  reported  by  J.  W.  Ilulke, 
F.R.C.S.,  in  the  Medical  Times  and  Gazette,  January  20,  1877, 
which  bears  a  close  resemblance  to  the  tumor  I  have  reported. 

Case. — J.  W.,  a  boot  clicker,  aged  thirty-nine  years.  The  tumor  seemed 
to  arise  from  the  tip  of  the  petrous  bone ;  as  the  author  thinks,  from  the  en- 
dosteuin.  It  had  involved  and  destroyed  the  Gasserian  ganglion,  the  third, 
fourth,  and  sixth  nerves.  Its  direction  was  forward,  extending  to  the  pos- 
terior part  of  the  orbit  through  the  sphenoidal  fissure,  and  involved  the 
posterior  part  of  the  orbit  and  some  adjacent  parts.  The  cavernous  sinus  was 
destroyed,  together  with  the  eighth  nerve  and  hypoglossal  at  the  foramina  of 
exit  from  the  skull.  No  brain-symptoms.  As  the  patient  was  syphilitic,  a 
gummy  tumor  was  diagnosticated  during  life.  Hearing  of  the  ear  corre- 
sponding to  the  side  of  the  tumor  was  not  as  good  as  the  other.  The  eyeball 
was  much  inflamed,  and  protruded  excessively  from  the  orbit,  on  account  of 
the  retro-bulbar  tumor.  Pain  very  great.  Paralysis  of  the  muscles  supplied 
by  the  nerves  involved  ensued,  such  as  protruding  the  tongue  to  one  side, 
squint,  myosis,  etc. 

Dr.  George  P.  Field,  in  the  Lancet  for  December  8,  1877,  re- 
ports a  case  of  a  sarcomatous  tumor  in  connection  with  the  audi- 
tory nerve,  in  which  there  was  blindness  and  deafness.  Patient 
was  a  woman  aged  twenty-nine  years.  Had  brain-symptoms;  was 
admitted  to  the  hospital  January  29, 1877,  and  died  April  29,1877. 
Dr.  Mahomed  made  the  autopsy.    lie  found  a  tumor  the  size  of  a 
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Maltese  orange  attached  to  the  posterior  surface  of  the  right  petrous 
bone,  just  above  the  internal  meatus.  It  resembled  the  cerebellum 
in  appearance,  and  was  of  soft  consistency,  like  brain-substance. 
It  seemed  to  have  its  origin  from  the  dura  mater  lining  the  inter- 
nal meatus  and  unsheathing  the  auditory  nerve.  It  was  found 
to  be  a  round-celled  sarcoma  of  moderately  rapid  growth.  The 
author  reports  it  on  account  of  its  value  as  a  rare  lesion  of  the 
auditory  nerve.  When  the  specimen  came  under  observation  the 
symptoms  were  too  far  advanced  for  an  exact  diagnosis  of  its  point 
of  origin  to  be  made.  I  have  found  two  other  cases  of  sarcoma  of 
the  auditory  nerve,  but  their  bearing  on  the  present  subject  was 
somewhat  indirect. 

A  case  of  fibro-sarcoina  of  the  auditory  nerve  is  reported  in  the 
Archives  of  Ophthalmology  and  Otology,  New  York,  Vol.  III., 
p.  135,  by  Arthur  Boettcher,  of  Dorpat. 

Prof.  Moos,  of  Heidelberg,  in  the  Archives  of  Ophthalmology 
and  Otology,  Vol.  IV.,  1874,  p.  482,  reports  a  case  of  sarcoma  of 
the  auditory  nerve,  in  which  there  was  fatty  metamorphosis  and 
partial  destruction  of  the  organ  of  Corti.  The  tumor  was  a  spin- 
dle-celled sarcoma.  The  cells  were  very  abundant,  vessels  were 
numerous  and  very  broad,  with  the  intercellular  substance  little 
developed.  The  tumor  is  described  as  being  unequal — in  one  place 
harder  and  transparent,  and  in  another  gelatinous  and  soft,  like 
mucus.  Patient  was  a  woman,  aged  forty-nine  years.  Duration 
of  the  disease  was  from  August,  1870,  to  August  11,  1871.  On 
July  24th  the  condition  is  summed  upas  follows:  permanent  head- 
ache, dizziness,  weakness  of  sight,  atactic  movements  of  left  arm 
(left  ear  was  affected),  amcsthesia  of  left  half  of  the  face,  so  that 
the  food  falls  out  of  that  side  of  the  mouth  ;  swallows  her  food  the 
"  wrong  way,"  and  fluids  are  regurgitated  into  the  left  nostril, 
rarely  into  the  right.  Left  side  of  face  and  tongue  and  left  eye 
less  sensitive  than  right,  although  not  quite  anaesthetic.  Left  eye 
convergent  strabismus.  Left  frontalis  has  a  permanent  tonic 
spasm.  Lower  lid  of  the  left  eye  makes  jerking  movements  toward 
the  middle  line.  Left  arm  makes  atactic  movements,  but  only 
under  impulses  of  the  will.  In  sleep,  and  when  attention  is  with- 
drawn from  it,  it  lies  quiet.   Lower  lip  pendulous  on  left  side. 
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August  1st. — Condition  unchanged.  Temperature  remains  stead- 
ily below  37.5°  ;  diarrhoea  continued  (previously  had  been  a  frequent 
symptom) ;  patient  growing  weaker.  On  August  11th  swallowed 
food  the  wrong  way,  fell  back  with  a  rattle  in  her  throat,  turned 
black  in  the  face,  and  died  in  a  few  minutes.  There  were  also  eye- 
symptoms,  lie  states  that  Landifort  and  Leveque-Lasouree  have, 
among  older  authors,  described  this  kind  of  tumor,  and  recently 
Bruckner  and  Botticher  have  also  reported  them.  Forster  and 
Voltolini  are  also  quoted.  Virchow  states  that  the  aeusticus  pre- 
sents new  formations  oftener  than  any  other  cerebral  nerve.  It  is 
not  slated  whether  the  sheath  of  the  aeusticus  was  the  starting- 
point  of  the  disease,  simply  stating  that  the  "  peduncle  of  the 
tumor  is  formed  by  the  auditory  nerve."  The  facial  nerve  was 
free,  having  suffered  only  from  compression.  Causation  of  these 
tumors  is  here  stated  to  be  mechanical  injuries  (Bruckner's  case  : 
'k  Beitrag  zur  pathol.  Anatomie  der  Geschwulste  im  Verlauf  der 
Nerven."  Manitz,  18' 4)  and  syphilis  (Aronssohn  :  "Observations 
sur  les  tnmeurs  developpc^es  dans  les  nerfs."    Strasbourg,  1822). 

Virchow  states  mechanical  injuries  and  syphilis  as  the  cause  of 
these  tumors.  The  tumor  here  reported  seemed  to  have  been 
caused  by  sleeping  all  night  by  an  open  window.  Moos,  however, 
raises  the  question  that  the  tumor  might  have  been  present  before 
the  exposure,  but  that  the  cold  excited  it  to  a  more  active  develop- 
ment. 

In  one  hundred  cases  of  ear  disease  treated  by  Dr.  Kirk-Dun- 
cansen,  in  the  Edinburgh  Medical  Journal,  March,  1878,  one  of 
malignant  growth  was  noted  occurring  in  purulent  otitis  media 
complicated  with  mucous  polypi,  long  under  treatment.  The  ma- 
lignant growths  distended  the  external  auditory  canal  and  impli- 
cated the  auricle.  They  were  very  painful,  recurred  often  after 
removal,  and  finally  were  fatal.  It  is  not  stated  what  variety  of 
tumor  this  was.  but  it  very  likely  was  a  sarcoma. 

Dr.  George  T.  Stevens,  of  Albany,  in  the  Archives  qf"&pii  1 
tludtiiuUxjij  audr-OfdliKju^  New  York,  July,  1879,  p.  171,  reports  a 
oase  of  spindle-celled  sarcoma  of  the  acoustic  nerve.  The  loca- 
tion of  the  tumor  on  the  nerve  is  not  stated,  but  the  nerve- 
libres  are  described  as  lost  in  the  substance  of  the  tumor.  Patient 
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was  a  girl,  seventeen  years  of  age.  Her  eves  were  affected  with  a 
marked  convergent  squint,  but  previous  to  the  age  of  six  she  had 
a  divergent  squint.  Extend  were  paralyzed  ;  sight  -?-[}-  in  each, 
pupils  sluggish.  Hearing  lost  in  the  left  ear  and  imperfect  in  the 
right.  Both  eves  had  choked  disks.  Headache  in  frontal  and  oc- 
cipital regions;  signs  of  meningitis;  no  paralysis  of  the  facial, 
although  it  must  have  been  pressed  upon.  From  the  time  of  the 
first  appearance  of  the  squint  until  death  was  several  years.  Her 
gait  toward  the  last  showed  a  lack  of  co-ordination,  and  a  diagnosis 
of  trouble  at  the  base  of  the  brain  was  made  previous  to  the 
autopsy. 

In  the  Archives  of  Otology,  Vol.  VIII.,  No.  4,  is  a  case  of 
parotidian  and  intratympanic  tumor,  reported  by  Dr.  Knapp, 
which  may  properly  be  mentioned  here.  The  patient  was  under 
the  care  of  Drs.  Knapp,  II.  B.  Sands,  and  A.  II.  Buck,  of  New 
York,  and  Drs.  S.  H.  Peck  and  S.  J.  Parker,  of  Ithaca,  K  Y. 

J.  II.  W.,  aged  37  years,  consulted  Dr.  K.  on  May  7,  1877,  on 
account  of  sudden  deafness  in  the  right  ear.  Below  and  in  front 
of  this  car  was  a  tumor  the  size  of  a  hen's  egg,  which  the  patient 
first  noticed  six  or  seven  years  previously.  Had  grown  slowly  un- 
til the  last  six  months,  when  it  took  on  a  more  rapid  growth.  Left 
ear,  chronic  painless  otorrhoea.  Right  ear  suddenly  became  deaf 
three  days  before  consulting  the  doctor. 

The  membrane  was  bluish  red,  convex,  and,  on  pressure  with  a 
probe,  yielded  as  though  a  soft  substance  were  in  the  tympanum. 
The  membrana  was  punctured  with  a  paracentesis-needle  on  May 
8th;  penetrated  a  tumor,  which  resulted  in  considerable  hemor- 
rhage. Tumor  was  touched  with  a  probe,  and  seemed  to  be  a  soft, 
fleshy  mass.  The  parotid ean  tumor  was  thought  to  connect  with 
the  tympanal  tumor  through  the  Glaserian  fissure. 

May  23d.— Great  pain  in  the  ear  for  a  day  and  a  night.  Aural 
tumor  found  to  occupy  inner  half  of  meatus.  The  latter  was  red, 
swollen,  and  tender. 

May  29th. —  Pain  relieved.  An  abscess  had  formed,  and  pus 
escaped  on  pressing  the  tragus. 

dune  20th. — No  move  inflammation  ;  tumor  fills  the  meatus. 
Dr.  K.  having  to  go  to  Europe,  Dr.  Buck  took  charge  of  the  case. 
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Dr.  Sands  removed  the  tumor  of  the  parotid  on  June  26th.  Tt 
"was  found  to  have  no  connection  with  the  aural  tumor.  The  latter 
was  also  partially  removed  at  the  same  sitting,  with  Dr.  Buck's  as- 
sistance. 

July  24th. — Returned  to  his  home  nearly  well.  Dr.  Buck 
states  that  the  external  tumor  was  chiefly  librous,  but  partly  carti- 
laginous and  cellular. 

July  28th. — Incision  for  removal  of  parotid  tumor  healed  ;  pain 
in  ear  continues,  and  aural  tumor  increased  perceptibly  in  size; 
was  mostly  removed  by  incision,  and  was  followed  by  considerable 
hemorrhage.  Other  efforts  were  made  to  remove  the  remainder, 
but  so  much  bleeding  resulted  that  the  meatus  needed  to  be  stopped 
with  cotton  to  arrest  it.  This  tumor  resembled  boiled  sa^o,  and  had 
no  fibrous  elements  in  its  composition,  as  was  the  case  in  the  tumor 
I  removed  from  the  meatus. 

Microscopic  examination  by  Dr.  "VV.  II.  Porter,  of  Kew  York. 
A  detailed  description  is  given,  the  conclusion  of  which  is  that 
both  the  parotidean  and  aural  tumors  were  essentially  a  chondro- 
sarcoma (alveolar),  or  a  chondro-adenoma,  or  chondro-carcinoma. 
Dr.  Buck's  description  would  make  it  a  chondro-adenoma.  On 
the  same  day  another  effort  was  made  to  remove  the  growth,  but 
hemorrhage  again  interrupted  the  operation. 

July  26th.— Red-hot  needles  were  used  to  arrest  the  bleeding, 
but  on  the  rongeur  being  again  used,  the  bleeding  returned  ;  soon 
after  this  an  abscess  formed  below  the  mastoid.  Patient  in  a  few 
days  returned  to  Ithaca,  and  was  treated  by  Dr.  Peck,  who  records 
as  follows : 

August  14th. — Patient  fatigued  by  his  journey  home;  much 
pain;  an  indurated  tumor  below  the  auricle  made  its  appearance 
and  carried  the  ear  outward. 

October  25th. — Consultation  by  Drs.  Knapp,  Peck,  Sands,  and 
Buck.  Tumor  below  auricle  increased  in  size  ;  meatus  filled  with 
a  tumor  having  fistulous  openings  discharging  pus;  facial  paral- 
ysis since  five  days.  Decided  not  to  operate ;  hoped  it  might 
slough  and  exfoliate,  and  thus  be  cured.  Returned  home.  Tumor 
continued  to  grow.  It  assumed  a  very  similar  appearance  to  the 
tumor  I  have  reported,  and  the  patient  died  from  exhaustion  on 
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September  15,  1878,  fifteen  months  after  the  first  operation.  The 
tumor  measured  seven  inches,  eight  inches,  and  live  inches  in  its 
three  diameters.  The  ear  rested  on  the  outer  surface  of  the  tumor. 
There  was  no  mental  disturbance. 

Dr.  Knapp  remarked  that  the  connection  between  the  two  tumors 
may  be  assumed,  but  in  the  primary  stage  at  least  was  not  proven. 
Dr.  Buck  stated  that  the  parotid  was  not  involved  in  the  growth. 
Dr.  Knapp  is  in  favor  of  attempting  the  removal  of  growths  of 
this  nature  from  the  tympanum  and  immediate  vicinity.  He 
refers  to  Schwartze,  in  his  paper  on  a  primary  epithelial  cancer  of 
the  middle  ear,  in  the  ninth  volume  of  the  Archiv  fur  Ohrenheil- 
hunde,  p.  208,  etc.,  1875  ;  and  in  his  "  Pathological  Anatomy  of 
the  Ear,"'  translated  by  J.  O.  Greene,  p.  29,  etc.,  1879,  for  the 
literature  of  the  subject,  compiled  by  Schwartze  and  comprising 
nineteen  cases,  to  which  is  added  a  case  of  primary  epithelial  can- 
cer of  the  petrous  hone,  by  lA\d&}  (Archiv  far  OhrenheiUcunde, 
XIV.,  p.  127),  1878,  and  the  case  of  Delstanche  (Archiv  fur  Ohren- 
/t<  illunde,  XV.,  p.  21),  1879. 

Dr.  Harlan,  in  the  Philadelphia  Medical  Times  for  December, 
1S73,  reports  a  case  of  round-celled  sarcoma  in  the  ear  of  a  girl 
three  years  of  age.  Two  months  before  examination  she  had  a 
bloody  discharge  from  the  left  ear,  with  pain  on  swallowing,  swell- 
ing about  the  ear,  the  face  being  drawn  to  the  right.  Appetite 
failed,  and  the  child  became  feeble.  Meatus  extern  us  was  filled 
by  a  firm,  globular  polypus.  There  was  a  fluctuating  swelling 
below  and  behind  the  auricle.  Removal  of  the  polypus  and  an 
incision  behind  the  ear  resulted  in  a  discharge  of  sanious  pus;  no 
dead  bone  was  detected.  Left  side  of  the  face  much  swollen,  as 
well  as  the  left  side  of  the  tongue.  Left  eye  became  closed,  but 
was  unaffected  by  the  exposure;  pupil  normal.  Polypus  was 
twice  removed  subsequently.  Twenty-eight  days  after  the  first 
examination  the  tumor  was  the  size  of  a  hen's  egg,  bright  red, 
lobulated,  and  having  a  granular  surface.  Subsequently  the 
upper  Lid  of  the  left  eye  almost  covered  the  eye;  the  con- 
junctiva became  congested,  the  cornea  hazy,  and  the  lower  fourth 
infiltrated  ;  free  sanious  discharge  from  the  right  nostril.  Seven- 
teen days  later,  the  cornea  was  penetrated  by  an  ulcer  which  pro- 


US 


American  Journal  of  Otology. 


dnced  prolapsus  iritis.  Breathing  through  the  mouth  and  nostril 
had  become  laborious. 

In  a  week  from  this  she  died,  apparently  from  exhaustion. 

Double  convergent  strabismus  appeared  some  time  before 
death,  but  nearly  disappeared  at  a  later  period. 

On  autopsy,  the  bone  at  the  base  of  the  tumor  behind  the  ear 
"was  found  roughened  and  eroded.  Inner  tympanic  wall  de- 
stroyed. Inflammation  of  the  eye  was  regarded  as  neuro-para- 
lytic. 

I  had  thought  the  case  reported  by  me  to  be  exceedingly  rare, 
this  being  the  only  one  of  the  kind  occurring  in  the  Manhattan  Eye 
and  Ear  Hospital  for  nearly  a  dozen  \~ears  ;  but  I  find,  on  investi- 
gation, although  it  is  comparatively  rare,  it  is  not  absolutely  so. 
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FOUR  CASES  OF  OTOMYCOSIS  ASPERGILLINA  SUC- 
CESSFULLY TREATED  BY  THE  INSUFFLATION  OF 
OXIDE  OF  ZINC  AND  BORACIC  ACID. 

By  SAMUEL  THEOBALD,  M.D., 

BALTIMOHE,  MD. 

In  selectincr  an  agent  for  the  destruction  of  fungi  in  the  human 
ear — more  especially  the  frequently  met  with  aspergillus- — an  im- 
portant point  is  gained  if  we  can  find  one  that  will  not  only  eradi- 
cate the  parasite,  but  will  at  the  same  time  exert  a  beneficial  influ- 
ence upon  the  inflammation  of  the  tympanal  membrane  and  audi- 
tory canal  which  usually  accompanies  this  condition.  Alcohol,  tbe 
remedy  most  commonly  employed  for  this  purpose,  if  diluted  with 
water,  is  not,  according  to  my  experience,  a  trustworthy  parasiti- 
cide, and  if  used  in  its  anhydrous  state  is  not  always  well  borne, 
sometimes  causing  considerable  irritation,  and  aggravating  rather 
than  benefiting  the  attendant  inflammation. 

For  a  long  time  I  have  been  much  given  to  employing  oxide  of 
zinc  (usually  in  powder,  though  sometimes  rubbed  up  with  vase- 
line, with  the  addition  of  a  little  balsam  of  Peru)  in  the  treatment 
of  the  chronic  and  subacute  forms  of  diffuse  inflammation  of  the 
auditory  canal,  especially  in  those  moist  inflammations  attended 
by  slight  discharge,  without  perforation  of  the  membrane,  which 
I  have  met  with  oftenest  in  scrofulous  subjects.  More  recently  I 
have  used,  under  similar  circumstances  and  with  still  better  effect, 
a  powder  containing  equal  parts  of  oxide  of  zinc  and  finely  pul- 
verized boracic  acid.  The  knowledge  which  I  possessed  of  its 
value  in  these  cases,  rather  than  any  special  convictions  regarding 
its  efficacy  as  a  destroyer  of  parasitic  growths,  induced  me  to  make 
use  of  this  mixture  not  long  since  in  a  ease  of  inflammation  of  the 
drum  head  and  inner  extremity  of  the  canal,  due  to  the  presence 
of  aspergillus.    The  result  of  this  experiment  was  so  extremely 
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satisfactory,  and  its  repetition  upon  three  occasions  recently  at- 
tended with  such  excellent  effect,  that  I  have  thought  my  experi- 
ence in  this  direction,  though  as  yet  limited,  worth  recording. 

In  each  instance  the  method  of  treatment  was  the  same  :  the 
ear  was  freed  of  all  discharge,  and,  so  far  as  possible,  of  every  hit 
of  the  fungus,  by  means  of  the  syringe  and  probe,  and  then,  having 
been  wiped  not  too  dry,  the  inner  portion  of  the  canal  was  filled, 
by  means  of  an  insufflator,  with  the  zinc  and  boracic  acid  mixture. 
In  two  of  the  cases  the  additional  precaution  was  taken  of  closing 
the  ear  with  borated  cotton  after  the  application  of  the  powder. 
The  first  case  in  which  the  treatment  was  tried  was  that  of  a  young 
ladv  who  had  been  under  my  care  with  recurrent  furuncles  in  the 
external  auditory  meatus,  and  for  whom  I  had  directed  vaseline  to 
be  applied  to  the  orifice  of  the  canal,  to  allay  the  itching  which 
had  followed  the  subsidence  of  the  inflammation.    Prior  to  this 
she  had  been  instilling  oleaginous  drops  (baume  tranqnille),  in 
connection  with  which,  however,  I  had  prescribed  frequent  syrin- 
sincr.  After  using:  the  vaseline  for  two  weeks,  she  came  to  me  com- 
plaining  of  some  pain  in  the  left  ear  and  of  slight  discharge  from 
it.    (The  vaseline  had  been  applied  to  both  ears,  and  so  had  the 
baume  tranqnille  previously.)    Upon  examination  the  inner  ex- 
tremity of  the  canal  was  found  to  be  covered  with  aspergillus,  and 
when  this  was  removed,  marked  congestion  of  the  tympanal  mem- 
brane and  of  the  meatus-walls  was  revealed.    After  careful  syrin- 
ging the  boracic  acid  and  zinc  mixture  was  applied  in  the  manner 
described.    This  single  application  was  followed  by  the  eradication 
of  the  fungus  and  the  relief  of  the  inflammation.    When  next 
seen,  four  days  subsequently,  nothing  having  been  done  to  the  ear 
in  the  meantime,  she  reported  having  had  no  return  of  the  pain  or 
discharge;  the  ear  was  found  to  lie  quite  dry,  and  no  trace  of  the 
aspergillus  could  be  discovered.    A  portion  of  the  powder,  which 
had  formed  into  a  lump,  was  rolled  out  with  a  probe;  and  subse- 
quentlv  the  rest  of  it,  which  adhered  to  the  membrane  and  tlie 
sides  of  the  meatus,  was  removed  with  the  probe  and  syringe. 
The  case  remained  under  observation  far  two  months,  and  there 
was  no  return  of  the  aspergillus. 

The  appearance  of  the  aspergillus  after  the  use  of  the  vaseline 
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and  the  baume  tranquille  is  worthy  of  remark.  I  am  inclined  to 
think  that  some  of  the  latter  was  left  in  the  inner  extremity  of  the 
meatus  in  spite  of  the  syringing,  and  that  this,  rather  than  the 
vaseline,  was  responsible  for  the  development  of  the  fungus.  How- 
ever, under  similar  circumstances,  I  should  now  add  boraeic  acid 
to  the  vaseline,  as  it  renders  it  more  efficacious,  and,  as  I  believe, 
decs  away  with  all  danger  of  its  becoming  a  nidus  for  the  develop- 
ment of  the  aspergillus-spores. 

In  the  next  case  in  which  I  had  the  opportunity  of  testing  the 
boraeic  acid  and  zinc,  its  action  was  not  less  satisfactory.  G.  N"., 
a  fireman  on  board  a  steamboat,  came  to  me  with  one  ear  com- 
pletely blocked  up  with  a  mass  of  aspergillus.  lie  had  suffered 
no  pain,  but  complained  only  of  itching.  After  clearing  out  the 
car  as  thoroughly  as  possible,  the  powder  was  freely  applied,  and 
the  meatus  plugged  with  a  bit  of  borated  cotton.  The  patient  was 
not  able  to  see  me  for  a  week,  but  din  ing  this  time  the  cotton  re- 
mained in  position.  Upon  removing  it  the  ear  was  found  coated 
with  the  powder,  and  the  aspergillus  had  entirely  disappeared. 
Four  months  have  since  elapsed,  and  the  fungus  has  not  returned. 
The  removal  of  the  adherent  powder  was  left  to  nature — the  out- 
growth of  the  epidermis  of  the  drum-head  and  meatus-walls  ac- 
complishing this  in  due  time  more  perfectly  than  I  could  have 
done. 

The  third  case  was  that  of  a  man  employed  in  one  of  the  rail- 
way grain- elevators  of  this  city,  who  consulted  me  in  November 
last  for  slight  deafness  of  twelve  months'  duration,  which  a  short 
time  previously  had  become  complicated  by  the  appearance  of  a 
discharge  from  each  ear,  accompanied  by  soreness  and  itching. 
The  deafness  was  found  to  be  din;  to  chronic  middle-ear  catarrh, 
and  the  other  symptoms  were  accounted  for  by  the  discovery  of 
aspergillus,  in  an  early  stage  of  development,  coating  the  fundus 
of  each  ear.  After  careful  use  of  the  syringe  and  probe,  which 
showed  the  tympanal  membranes  and  inner  portion  of  the  canals 
to  be  much  congested,  the  powder  was  applied  as  usual.  At  the 
end  of  a  week  the  ears  were  again  examined:  the  right  one  had 
given  him  no  annoyance,  was  perfectly  dry,  and  in  it  I  could  dis- 
cover no  remains  of  the  aspergillus;  in  the  left  ear,  however, 
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there  was  still  some  discharge,  and  it  was  evident  that  the  eradi- 
cation of  the  fungus  had  not  heen  complete.  This  one  was  again 
syringed,  therefore,  and  the  powder  applied  as  before.  After  this 
both  ears  remained  dry,  and  the  aspergillus  did  not  reappear. 

The  powder  which  adhered  to  the  drum-heads  and  the  walls  of 
the  canals  was  not  syringed  out,  and  as  the  patient  has  remained 
under  treatment  for  his  middle-ear  catarrh,  and  has  visited  me 
once  a  week  up  to  the  present  time,  I  have  watched  with  much 
interest  its  gradual  transportation  to  the  orifice  of  the  meatus, 
through  the  outgrowth  of  the  epidermis.  When  last  examined,  but 
two  or  three  small  particles,  just  within  the  orifice  of  each  canal, 
were  all  that  remained  of  the  powder  which  had  been  applied  to 
the  right  ear  eleven,  and  to  the  left  ear  ten  weeks  previously.  In 
this  time,  therefore— from  ten  to  eleven  weeks — the  epithelium 
from  the  central  portion  of  the  tympanal  membrane  had  accom- 
plished its  journey  to  the  outer  extremity  of  the  meatus. 

The  last  case  came  into  my  hands  but  a  short  time  since,  and  is 
still  under  observation.  A  girl,  fourteen  years  old,  of  Irish  paren- 
tage and  correspondingly  dirty  personage,  was  brought  to  the 
Baltimore  Charity  Eye  and  Ear  Dispensary  with  this  history : 
from  the  left  ear  there  had  been  a  nearly  constant  discharge  of 
purulent  matter  for  eight  or  ten  years,  unattended  by  pain.  In 
the  right  ear  she  had  had  recurrent  attacks  of  severe  earache,  every 
month  or  two,  for  a  period  of  two  years,  for  which  sweet  oil  and 
laudanum,  and  sweet  oil  and  black  pepper  had  heen  applied  from 
time  to  time.  From  this  ear  there  was  said  never  to  have  been 
any  discharge.  A  recurrence  of  one  of  these  attacks  had  induced 
her  to  come  to  the  dispensary  for  advice,  the  pain  during  the  pre- 
vious night  having  been  very  severe.  Upon  looking  into  the  l  ight 
ear,  several  large  and  well-ripened  heads  of  aspergillus  were  dis- 
covered springing  from  a  whitish  mass  which  tilled  the  inner  half 
of  the  canal,  and  which  proved  upon  subsequent  microscopic  ex- 
amination to  be  composed  of  mycelial  rootlets  and  filaments ;  the 
heads  showed  the  characteristic  features  of  A.  nigricans.  In  the 
other  ear  extensive  destruction  of  the  drum-head  was  found,  with 
the  usual  appearances  that  accompany  chronic  otorrhcea,  and  with 
no  evidences  of  the  presence  of  aspergillus.    After  careful  re- 
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moral  of  the  fungus  the  zinc  and  boracic  acid  was  freely  applied 
to  the  right  ear.  and  retained  by  the  insertion  of  a  piece  of  borated 
cotton.  This  application  was  followed  by  the  disappearance  of  all 
pain;  hut  three  days  afterward,  upon  removing  some  of  the  powder 
with  a  probe,  I  discovered  what  seemed  to  he  a  remnant  of  the 
mycelial  web,  and  finding  some  moisture  beneath  it,  I  again 
syringed  the  ear  and  applied  the  powder  as  before.  Several  weeks 
have  elapsed  since  this  last  application,  and  as  no  trace  of  the  fun- 
gus can  now  be  discovered,  and  the  ear  has  remained  perfectly  dry 
ami  free  from  all  symptoms  of  irritation,  I  think  we  may  safely 
conclude  that  the  parasite,  which  it  seems  probahle  had  found  an 
abiding-place  in  the  auditory  canal  of  this  girl  for  the  space  of 
two  years,  has  been  effectuall}7  eradicated. 

1  have  mentioned  that  I  was  induced  to  employ  the  boracic  acid 
and  oxide  of  zinc  powder  in  the  treatment  of  otomycosis,  by  my 
experience  of  its  usefulness  in  diffuse  inflammation  of  the  external 
auditory  canal,  rather  than  by  any  definite  knowledge  which  I  pos- 
sessed as  to  its  influence  upon  the  vitality  of  aspergillus.  In  order, 
therefore,  to  ascertain  whether  it  was  capable  of  exerting  a  specific 
control  over  the  development  of  fungi,  or  whether  the  good  effects 
which  I  had  obtained  from  it  were  due  simply  to  its  drying  up  the 
exudations  from  the  inflamed  meatus,  and  thus  starving  out,  so  to 
speak-,  the  aspergillus,  the  following  experiment  was  tried:  four 
pieces  of  fresh  horse-dung,  one  of  which  had  been  sprayed  with  a 
warm  saturated  solution  of  boracic  acid,  and  then  dusted  with  the 
finely  powdered  acid,  and  another  sprinkled  with  oxide  of  zinc,  were 
placed  together  under  a  glass  bell,  and  kept  in  a  warm  room  so  as 
to  promote  the  development  of  fungi  upon  them.  The  result  ob- 
tained was  very  striking.  In  two  days  a  luxuriant  growth  of  pilo- 
holus  made  its  appearance  upon  the  two  pieces  which  had  had 
nothing  applied  to  them,  and  a  somewhat  less  vigorous  growth  upon 
the  one  which  had  been  dusted  with  /.inc.  The  borated  piece,  how- 
ever, remained  entirely  bare.  On  the  third  day  one  of  the  plain 
pieces,  which  was  then  covered  with  the  rapidly  growing  fungus, 
was  carefully  sprayed  and  sprinkled  with  the  boracic  acid.  In  a 
few  days  the  growth  upon  the  unborated  pieces  increased  greatly, 
especially  upon  the  one  which  had  not  been  dusted  with  zinc,  and 
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fruit-stalks,  bearing  myriads  of  spores,  developed  upon  each  of 
them.  In  the  meantime,  the  originally  borated  piece  remained,  to 
all  appearances,  exactly  as  when  first  placed  under  the  srlass,  and 
the  fungus  upon  the  other,  which  had  succumbed  to  the  treatment 
it  received,  showed  no  signs  of  revival.  On  the  tenth  day,  at  sev- 
eral points  upon  the  second  borated  piece,  the  fungus  began  to  show 
some  vitality.  It  grew  but  little,  however,  and  though  watched  for 
ten  days  after  this,  made  no  appreciable  progress  toward  maturity. 
The  piece  first  borated  showed  no  growth  upon  it  until  the  fifteenth 
day,  when  a  single  small  tuft,  scarcely  larger  than  a  pin's  head, 
made  its  appearance.  Three  days  afterward  this  growth,  which 
presented  the  appearance  of  penicillium,  the  hardihood  of  which  is 
proverbial,  was  removed  for  microscopic  examination,  but  was  not 
identified  with  certainty,  owing  to  its  undeveloped  state.  Though 
kept  under  observation  until  the  twentieth  day,  there  appeared 
upon  this  borated  piece  no  other  growth  whatever. 

While  this  experiment  was  in  progress  the  last  described  case 
of  aspergillus  fell  into  my  hands,  and  it  occurred  to  me  that,  if  I 
could  cultivate  the  aural  fungus  after  removing  it  from  the  ear,  I 
might  make  a  test  which  would  be  still  more  to  the  point.  With 
this  end  in  view,  I  preserved  the  pieces  of  the  fungus  (chiefly  bits 
of  mycelial  web,  with  here  and  there  a  fruit-stalk)  as  they  were  re- 
moved, and,  having  kept  them  in  Mater  overnight,  placed  them  the 
next  morning  in  a  wide-mouthed  vial,  upon  a  piece  of  white  flan- 
nel soaked  in  rancid  olive-oil.  The  vial  was  then  corked,  put  in  a 
box  to  exclude  the  light,  and  set  upon  the  mantel-piece,  where  it 
would  be  kept  warm  by  the  heat  of  the  chimney.  In  twenty-four 
hours  each  of  the  four  pieces  which  had  been  transplanted  began 
to  grow,  and  in  another  twenty -four  hours  dozens  of  fruit  stalks 
with  fully  formed  heads  (of  a  rich  brown  color  at  first,  afterward 
becoming  black)  had  developed  upon  them.  Rootlets  could  be  seen 
extending  out  in  every  direction  into  the  flannel,  and  in  forty-eight 
hours  more  the  flannel  was  dotted  all  over  with  fruit-bearing  stalks. 
Borac.ic  acid  was  now  applied  in  powder  and  solution,  and  by  tilt- 
ing the  vial  all  but  one  group  of  the  aspergillus  was  kept  for  several 
hours  immersed  in  a  warm  solution  containing  an  excess  of  the  acid. 
The  water  was  then  removed,  leaving  the  fungus  and  the  flannel 
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about  it  crusted  over  with  the  acid.  The  effect  of  this  was  to  per- 
manently arrest  all  growth  in  the  aspergillns  which  had  heen  sul  - 
jected  to  the  action  of  the  acid,  while  that  which  had  been  kept 
from  contact  with  it  (the  flannel  being  soaked  with  oil  prevented 
the  solution  being  carried  to  it  by  capillary  attraction)  continued 
to  grow  for  some  days. 

These  experiments  indicate  clearly,  I  think,  that  at  least  one  of 
the  ingredients  of  the  powder  which  1  had  employed — the  boracic 
acid — does  in  fact  possess  the  property  of  destroying  the  vitality  of 
certain  fungi.  The  other  ingredient,  the  oxide  of  zinc,  probably 
exerts  no  such  specific  influence;  nevertheless,  in  the  treatment  of 
otomycosis,  it  serves,  I  think,  in  connection  with  the  boracic,  acid, 
an  important  purpose,  and  1  am  disposed  to  attribute  to  its  action 
in  no  small  degree  the  good  results  of  the  treatment  in  the  cases  I 
have  related,  for  not  only  is  its  influence  upon  the  inflammation  of 
the  ear  most  beneficial,  but  by  drying  up  the  discharge  it  renders 
the  survival  of  the  fungus  more  difficult,  and  prevents  the  boracic 
acid  from  being  diluted  and  washed  out  of  the  meatus.  1  may  add 
that  in  one  instance,  before  I  began  to  employ  boracic  acid,  I  suc- 
ceeded in  curing  a  case  of  otomycosis  by  the  repeated  application 
of  oxide  of  zinc  alone,  and  that  in  another  instance,  in  which  I  em- 
ployed the  boracic  acid  alone,  the  result  was  not  so  favorable  as  in 
the  cases  I  have  related,  considerable  pain  following  the  second  ap- 
plication of  the  acid,  and  not  being  relieved  until  the  cotton  with 
which  the  meatus  had  been  closed  was  removed,  permitting  a  con- 
siderate quantity  of  thin  discharge  to  escape. 
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A  CASE  OF  DEATH  FROM  CROUPOUS  INFLAMMA- 
TION OF  THE  MIDDLE  EAR.  WITH  ACUTE LEPTO- 
MENINGITIS OF  THE  CONVEXITY. 

By  E.  G.  LORIXG,  M.D., 

NEW  YORK. 

In  April,  1S7S,  Mr.  J.  L.  M.  consulted  ine  for  a  failure  in  his 
hearing.  The  patient  was  a  middle-aged  man,  with  a  florid  com- 
plexion, and  of  what  is  known  as  a  full  habit.  He  was,  however, 
very  temperate  in  all  his  habits,  and  took  a  great  deal  of  exercise 
in  the  open  air.  For  a  month  or  two  before  consulting  me  he  had 
suffered  from  a  protracted  and  intractable  cold  in  the  head,  with  a 
slight  bronchial  complication. 

The  examination  showed  that  the  reduction  in  hearing  was  due 
to  closure  of  the  Eustachian  tubes.  This  yielded  readily  to  treat- 
ment, and  there  was  no  recurrence  of  the  trouble  until  the  month 
of  December  of  the  same  year,  when  another  attack  ensued,  which 
again  yielded  readily  to  treatment.  A  year  later,  however,  the  pa- 
tient again  returned  with  precisely  the  same  complaint  in  regard 
to  his  hearing.  There  was  no  pain,  nor  were  there  any  signs  what- 
ever of  acute  inflammation.  The  drum-heads  were  not  injected, 
though  there  was  what  appeared  to  be  a  slight  sinking,  especially 
on  the  right  side.  Inflation  with  Politzer  invariably  gave  relief 
for  the  time-being,  but  the  trouble  as  invariably  returned,  and  the 
patient  was  under  supervision  during  the  months  of  January  and 
February.  1SS0.  On  the  first  of  March  of  the  same  year,  however, 
the  trouble  seemed  to  have  left  him  entirely,  and  he  ceased  his  visits. 
During  all  this  time  his  general  health  had  been  even  better  than 
usual,  and  besides  attending  to  his  business  he  had  walked,  on  the 
average,  between  five  and  six  miles  a  day. 

On  the  13th  of  April  he  came  to  my  office  with  the  complaint 
that  he  had  had  a  teirible  night  of  pain.    That  the  pain  had  not 


Croutons  Inflammation  of  the  Middle  Ear.  127 


been  confined  to  his  ear,  but  that  the  whole  right  side  of  his  head 
had  ached  fearfully,  and  that  at  times  the  pain  extended  to  the  top 
of  his  head  and  to  the  entire  frontal  region.  The  examination 
now  showed  that  the  right  drum-head  was  intensely  congested,  but 
was  not  much  swollen  ;  nor  did  it  bulge  forward  or  show  any  signs 
of  fluid  behind  it. 

At  the  time  of  the  visit  the  pain  had  to  a  great  degree  subsided, 
and  there  did  not  appear  to  be  any  undue  sensitiveness  to  percus- 
sion over  and  about  the  mastoid.  The  deafness  on  this  (right) 
side  was  so  great  that  he  did  not  hear  the  watch  except  in  contact. 
His  pulse  was  normal,  and  there  were  no  febrile  signs  of  any  de- 
scription. The  physical  signs  were  those  of  commencing  middle- 
ear  trouble  on  the  right  side.  The  left  ear  presented  a  normal  ap- 
pearance in  every  respect. 

The  patient  was  sent  home  and  three  leeches  were  applied 
immediately.  One  was  placed  behind  the  ear,  one  just  in  front 
of  the  tragus,  and  one  just  within  the  meatus  externus.  I  saw 
the  patient  that  evening,  and  he  informed  me  that  the  leeching  had 
given  him  the  greatest  relief;  that  his  headache  had  entirely  gone  ; 
that  the  leecher  had  had  a  great  deal  of  difficulty  in  stopping  the 
blood,  but  that  he  did  not  feel  at  all  weakened,  but  relieved  by  its 
loss. 

When  I  called  the  next  morning  the  patient  informed  me  that 
he  had  had  a  perfectly  comfortable  night ;  had  slept  straight  through 
until  a  few  moments  before  my  arrival.  He  was  dressed,  but  lying 
on  the  lounge.  There  was  not  a  particle  of  constitutional  disturb- 
ance either  as  to  pulse  or  temperature.  There  was  no  pain  in  the 
head  or  ear,  and  the  patient  seemed  to  be  in  the  best  of  spirits,  and, 
with  the  exception  of  his  local  trouble,  in  the  best  of  health. 

As  considerable  styptic  cotton  had  been  used  in  stopping  the 
bleeding,  and  as  this  had  become  firmly  matted  down  with  blood, 
I  proceeded  to  remove  it.  As  it  was  difficult  to  do  this,  and  as  the 
patient  was  fearful  lest  the  bleeding  should  start  again,  I  ordered 
him  to  soak  the  cotton  from  time  to  time  with  hot  water,  and  that 
I  would  return  again  in  a  few  hours  and  remove  the  cotton. 

Three  hours  later,  or  at  twelve  o'clock,  a  member  of  the  family 
came  to  my  office  and  informed  me  that  the  patient,  shortly  after 
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ray  leaving,  had  begun  to  have  a  feeling  of  distress  about  his  head, 
aud  a  general  discomfort,  but  that  there  was  no  pain  in  the  ear 
itself.  They  had  sent  for  the  family  physician,  who  had  reported 
that  there  was  no  febrile  symptom  whatever,  and  that  the  tempera- 
ture was  normal  by  the  thermometer;  that  a  quieting  draught  had 
been  administered,  and  the  messenger  had  called  to  sav  that  it  had 
been  suggested  by  the  family  physician  that  the  patient  had  better 
get  some  rest,  and  that  therefore  it  would  be  better  for  me  to  post- 
pone my  visit  for  a  few  hours. 

On  returning  to  my  office  at  live  o'clock  in  the  afternoon,  I 
found  an  argent  request  that  I  should  come  to  see  the  patient  the 
moment  I  returned.  I  went  immediately  to  the  house,  and  found 
the  patient  in  bed.  His  wife  informed  me  that  up  to  two  o'clock 
he  had  been  comparatively  comfortable,  only  complaining  a  little 
of  a  full  and  distended  sensation  of  the  head ;  that  about  three 
o'clock  violent  pain  set  in  in  the  head,  and  the  patient  rapidlv  be- 
came very  delirious,  and  that  he  had  been  growing  worse  ever  since  ; 
that  she  had  sent  for  his  family  physician  and  then  for  me,  and 
that  the  patient  had  been  as  1  saw  him  for  the  past  hour,  onlv 
more  violent,  as  there  were  times  when  she  had  to  use  all  her 
strength  to  keep  him  in  bed.  At  this  time  the  patient~was  throw- 
ing himself  from  side  to  side,  not  violently,  but  continually,  and 
making  occasional  efforts  to  carry  his  hands  to  his  head.  He  was 
unconscious,  while  his  breathing  was  labored,  though  not  stertorous, 
and  there  was  no  paralysis.  The  face  was,  however,  livid,  and  the 
pulsation  in  the  jugulars  very  marked.  Tbe  pupils  were  moderately 
dilated,  and  there  was  no  paralysis  of  the  ocular  muscles. 

"With  the  assistance  of  Dr.  Asch,  I  managed  to  remove  the  plug 
of  cotton  and  clotted  blood  which  closed  the  orifice  of  the  external 
canal,  and  got  a  good  view  of  the  drum-head.  This  was  much  less 
injected  than  on  the  previous  day.  There  was,  however,  a  slight 
bulging  of  the  membrane  at  the  lower  part,  and  it  was  decided, 
with  the  approval  of  Dr.  Asch  and  Dr.  Roosa,  to  puncture  the 
membrane,  and  a  large  free  opening  was  made  with  the  hope 
that  if  there  was  any  contained  fluid  it  would  be  evacuated.  As 
no  fluid  appeared,  however,  a  small  piece  of  rubber  tubing  was 
accurately  fitted  to  the  meatus  and  suction  applied,  with  no  bet- 
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ter  result.  There  was  evidently  no  secretion  in  the  tympanic 
cavity. 

A.s  the  family  physician,  Dr.  Belcher,  had  now  arrived,  the 
ease  was,  with  the  wish  of  the  patient's  wife,  handed  over  to  him. 
At  this  time,  in  spite  of  all  efforts,  the  patient  was  rapidly  sinking, 
and  finally  died  in  less  than  an  hour. 

The  result  of  the  autopsy,  made  by  Dr.  W.  II.  "Welch,  is  given 
below,  in  his  own  words  : 

Autopsy  about  twenty  hours  after  death. — The  weather  was 
rather  warm,  and  the  body  had  not  been  on  ice.  Corpulent  indi- 
vidual. 

The  thoracic  ami  abdominal  viscera,  although  somewhat  decom- 
posed, particularly  the  liver  and  kidneys,  present  no  essential 
changes.  The  spleen,  although  soft,  is  not  swollen.  There  are  a 
few  atheromatous  patches  upon  the  arch  of  the  aorta. 

The  lateral,  superior  petrosal,  and  other  sinuses  of  the  dura 
mater  contain  some  fluid  blood  and  loose,  reddish  coagula,  but  no 
ante-mortem  thrombi.  The  dura  mater  appears  normal  except  in 
one  situation.  That  part  of  the  dura  mater  which  covers  the  bony 
roof  of  the  tympanic  cavity  and  the  adjacent  portion  of  bone  on  the 
right  side,  is  deeply  congested,  and  presents  numerous  small,  red 
points,  which  represent  punctate  hemorrhages.  No  similar  appear- 
ances are  evident  elsewhere  on  the  dura  mater,  noticeably  none 
upon  the  corresponding  situation  of  the  opposite  side.  There  is  no 
free  exudation  upon  the  congested  patch  of  dura  mater.  The 
portion  of  bone  which  forms  the  tegmen  tympani  of  the  right  side 
is  extremely  thin  and  translucent;  through  it  a  bluish  red  color 
belonging  to  the  contents  of  the  tympanic  cavity  can  be  seen. 
The  bone,  although  thin,  does  not  appear  carious  or  in  any  way 
diseased. 

The  small  vessels  of  the  pia  mater  are  congested.  There  is  a 
yellowish, sero-purulent  exudation,  moderate  in  amount,  in  the  sub- 
arachnoid space  and  meshes  of  the  pia  mater  covering  the  convex- 
ity of  the  cerebral  hemispheres.  This  exudation  extends  from  the 
longitudinal  fissure  down  upon  the  sides  of  the  brain,  being  rather 
more  abundant  upon  the  left  than  upon  the  right  side.  It  i>  not 
present  in  appreciable  amount  upon  the  base  of  the  brain.  There 
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is  a  thick  patch  of  yellow,  creamy  exudation  upon  the  upper  sur- 
face of  the  right  lobe  of  the  cerebellum  near  its  anterior  and  lateral 
borders.  Upon  the  rest  of  the  cerebellum  the  exudation  is  only 
slight  in  amount.    The  substance  of  the  brain  appears  normal. 

The  right  temporal  bone  and  adnexa  are  so  removed  that  the 
specimen  contains  a  part  of  the  external  auditory  passage,  the  mid- 
dle and  internal  compartments  of  the  ear,  the  mastoid  cells,  and  the 
osseous  and  cartilaginous  portions  of  the  Eustachian  tube. 

There  is  no  abnormity  to  be  noticed  in  the  external  auditory 
canal,  with  the  exception  of  some  clotted  blood.  Upon  removing 
carefully  the  thin  bony  roof  of  the  tympanic  cavity,  the  mucous 
membrane  of  the  middle  ear  is  found  swollen,  softened,  of  a  bluish 
red  color,  and  coated  in  many  places  with  a  reddish  gray,  opaque, 
false  membrane  averaging  about  one  millimetre  in  thickness.  This 
pseudo-membrane  can  be  readily  stripped  off  from  the  subjacent 
mucous  membrane.  Punctate  ecehymoses  can  be  seen  in  the 
swollen  mucous  membrane,  but  there  are  no  coagnla  of  blood  in 
the  cavity  of  the  tympanum.  The  swelling  and  exudation  are 
more  marked  upon  certain  parts  of  the  mucous  membrane  than 
upon  others,  most  marked  upon  the  membrane  covering  the  tegmen 
tympani,  promontory  and  entrance  of  the  Eustachian  tube,  least 
evident  upon  the  inner  surface  of  the  tympanic  membrane.  The 
tumefaction  and  exudation  extend  for  a  short  distance  into  the 
mastoid  cells.  A  small  opening  in  the  tympanic  membrane  can, 
with  difficulty,  be  recognized.  (This  was  made  by  the  attending 
surgeon  shortly  before  death.)  The  mucous  membrane  of  the 
Eustachian  tube  appears  somewhat  congested  and  swollen,  but  pre- 
sents no  exudation  except  in  its  osseous  portion,  into  which  the 
membranous  exudation  extends  for  a  short  distance  from  the  mid- 
dle ear.  The  ossicles  are  freely  movable  and  appear  normal.  The 
labyrinth,  internal  auditory  canal,  Fallopian  canal  and  its  contents, 
and  the  auditory  nerve,  present  no  abnormalities. 

Microscopical  examination. — The  exudation  upon  the  mucous 
membrane  of  the  middle  ear,  examined  fresh,  is  found  to  consist  of 
fibrillated  fibrin,  many  pus-cells,  some  ciliated  epithelial  cells, 
granular  material,  and  red  blood-corpuscles.  The  red  corpuscles 
are  in  some  places  numerous  and  in  others  few  or  absent.  The 
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fibrin  is  present  quite  independently  of  the  red  corpuscles.  Some 
irregular,  branching,  homogeneous  bodies  and  peculiarly  metamor- 
phosed epithelial  cells,  resembling  those  depicted  by  "Wagner  and  by 
Weigert  in  croupous  and  in  diphtheritic  membranes,  and  attributed 
by  the  latter  to  coagulation-necrosis,  can  be  isolated.  The  granular 
man  rial  in  part  presents  the  microchemical  characters  of  micro- 
cocci, resisting  the  acti<  n  of  strong  acids  and  alkalies.  Many  of 
the  little  granular  bodies,  when  treated  by  Koch's  method,  stain 
deeply  with  methyl-violet.  In  some  places  zodglceaor  colonies  of 
micrococci,  with  their  characteristic  appearance  and  reactions,  can 
be  distinguished.  While  these  sphsero-baeteria  or  micrococci  are 
verv  numerous,  there  are  very  few  examples  of  bacterium  ternio 
(decomposition  bacteria)  to  be  recognized  in  the  ear,  although  they 
are  present  in  portions  of  the  liver  and  kidneys.  Transverse 
sections  of  the  mucous  membrane,  stripped  from  the  labyrinthine 
wall  of  the  tympanum  and  hardened  in  Midler's  fluid,  show  over- 
filling of  the  blood-vessels,  extra vasated  red  blood-corpuscles,  many 
emigrant  white  corpuscles,  especially  in  the  upper  layers,  and 
some  granular  material.  No  fibrillated  fibrin  is  present  in  the 
tissue  of  the  mucous  membrane.  The  epithelial  cells  are  for  the 
most  part  desquamated.  The  sections  stain  well  in  hematoxylin, 
and  present  no  evidences  of  coagulation -necrosis  below  the  epithe- 
lium. 

There  is  no  fibrinous  exudation  in  the  pharynx,  fauces,  or  air- 
passages. 

Diagnosis. — Otitis  media  crouposa  with  consecutive  (?)  lepto- 
meningitis. William  11.  Wklcii. 

The  three  following  cases  of  secondary  meningitis,  without  dis- 
ease of  the  bone,  are  to  be  found  in  an  article  by  11.  Wendt,  Ar- 
chiv  der  Heilkunde,  13d.  II,  p.  595. 

Case  I. — Merchant,  forty-nine  years  old,  of  good  constitution  and  pre- 
viously well,  consulted  Wendt  on  March  13,  1809.  for  pain  and  buzzing  sensa- 
tion in  left  ear,  which  had  begun  eight  days  previously,  and  were  attributed 
to  catching  cold.    The  symptoms  had  continued  uninterruptedly. 

Wendt  found  the  right  ear  normal.  The  ticking  of  a  watch  could  he 
heard  l>y  the  left  ear  only  when  the  watch  was  pressed  against  the  pinna,  and 
then  only  faintly.      Chronic  nasal  and  pharyngeal  catarrh.     The  patient 
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experienced  some  improvement  after  blowing  in  air.  Blood  was  ■withdrawn 
behind  and  under  the  ear.  The  nasal  douche  was  employed.  An  incision 
ma  le  into  the  drum  failed  to  cause  any  exudation  to  escape,  except  a  very  lit- 
tle unions.  Upon  March  30th  the  patient  was  found  unconscious  in  bed,  with 
stertorous  respiration,  and  died  a  few  hours  afterward,  after  having  had  repeat- 
ed convulsions.  The  autopsy  showed  the  Eustachian  tube  to  be  pervious — it 
contained  a  little  mucous  secretion;  the  external  auditory  passage  was  nor- 
mal ;  the  drum  thickened,  the  legmen  tympani  thin  and  easily  removed  ;  the 
dura  covering  it  normal;  the  tympanic  cavity  was  filled  with  viscid  mucus; 
the  mucous  membrane  reddened,  swollen,  and  of  soft,  succulent  consistence  ; 
the  mucous  membrane  of  the  mastoid  cells  was  in  a  similar  condition  ;  labyrinth 
and  Fallopian  canal  normal.    Basilar  meningitis. 

Case  II. — Night  watchman,  fifty-two  years  old.  After  exposure  to  cold, 
developed  catarrhal  inflammation  of  the  right  middle  ear,  with  perforation  of 
the  drum.  There  was  pain  and  buzzing  in  right  ear.  The  patient  came  under 
treatment  on  February  20th.  There  does  not  seem  to  have  been  anything 
noticeable  about  the  case.  AYendt  was  therefore  much  surprised  to  learn  that 
on  March  10th  the  patient  was  found  dead  in  bed,  having  eaten  a  hearty  sup- 
per the  previous  evening. 

Autopsy  showed  diffuse  meningitis  of  the  entire  surface  of  the  brain,  thick 
mucus  in  the  tympanic  cavity,  perforation  of  the  drum  ;  bone  normal ;  the 
dura  mater  over  the  tegmen  tympani  of  right  side  grmtly  congested. 

Case  III. — Wendt  relates  a  case  of  traumatic  inflammation  of  the  middle 
ear,  following  the  entrance  of  a  currant-seed  pushed  through  the  tympanum 
into  the  middle  ear  by  unskilful  attempts  at  removal.  Basilar  meningitis 
without  perforation  or  disease  of  the  bone  followed.  The  dura  mater  in  the 
middle  fossa  of  skull  on  side  of  disease  of  ear  was  bypenvmic. 
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VICARIOUS  MENSTRUATION  FROM  A  SEBACEOUS  TU- 
MOR OF  THE  M E A 1" US— HERPES  ZOSTER— CYSTIC 
TUMOR  OF  MEATUS — THE  CURE  OF  OTORRIKEAS 
IN  PHTHISICAL  PATIENTS. 

By  J.  ORNE  GREEN,  M.D., 

BOSTON,  MASS. 

In  November,  1877,  t  was  consulted  by  Miss  P>.,  aged  nine- 
teen years,  of  slight  figure,  but  perfectly  healthy,  for  an  occasional 
bleeding  from  the  right  car.  Six  months  before,  without  previous 
trouble  of  any  kind  with  the  ears,  she  had  what  she  called  an  ab- 
scess in  the  right  ear,  from  which  she  recovered  in  a  few  days; 
three  months  after  there  was  a  repetition  of -the  same  thing,  in  the 
same  car,  followed  by  perfect  and  rapid  recovery.  From  ques- 
tioning I  was  satisfied  that  both  attacks  were  slight  furuncular 
inflammations  of  the  meatus.  During  the  summer  she  had  had 
whooping-cough,  with  perfect  recovery.  Several  weeks  before  I 
saw  her,  without  known  cause,  there  was  bleeding  from  the  right 
meatus  for  a  short  time,  and  this  had  been  repeated  a  number  of 
times.  There  was  no  pain,  deafness,  nor  noises,  and  examination 
showed  both  ears  absolutely  normal  in  every  respect,  with  the  ex- 
ception of  a  very  slight  prominence  just  at  the  edge  of  the  right 
meatus,  which  I  referred  to  a  little  thickening  left  from  the  last 
furuncle. 

As  there  was  considerable  semifluid  cerumen  in  the  meatus  I 
thought  the  so-called  bleeding  was  probably  reddish  discoloration 
from  this  secretion,  and  simply  quieted  the  patient's  fears  by  assur- 
ances that  the  trouble  was  unimportant. 

I  did  not  see  her  again  until  J  line,  1SS0.    The  bleeding  hud 
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rather  increased  in  quantity,  and  1  was  then  first  informed  that  it 
occurred  at  the  menstrual  periods;  at  such  times  the  patient  often, 
but  not  always,  suffered  from  severe  headaches,  and  if  the  bleed- 
ing from  the  ear  occurred  during  such  headaches,  it  would  relieve 
the  head.  The  patient  had  formerly  at  such  periods  had  nose- 
bleed, but  this  had  ceased  entirely  since  the  ear-trouble  began. 
The  hemorrhage  was  quite  profuse,  sufficient  at  a  time  to  cover  a 
handkerchief,  and  might  occur  several  times  during  one  menstru- 
ation. There  were  no  symptoms  in  the  ear — neither  pain,  noises, 
throbbing,  nor  deaf ness,  and  examination  showed  nothing  abnormal 
except  that,  at  the  seat  of  the  former  slight  prominence,  there  was 
now  a  distinct  sebaceous  tumor,  as  large  as  a  bean,  upon  the  lower 
edge  of  the  meatus,  which  the  patient  said  had  been  increasing  in 
size  for  some  mouths.  The  skin  over  this  was  extremely  thin  and. 
adherent  to  the  tumor,  and  its  surface  was  dotted  with  minute  red 
spots,  the  seat  of  the  last  hemorrhage  a  few  days  before. 

The  appearances  of  the  skin  over  the  tumor,  and  the  assertions 
of  both  the  patient  and  her  mother,  convinced  me  that  this  was  the 
source  of  the  hemorrhage,  and,  as  the  tumor  was  increasing  in  size, 
I  advised  its  removal.  This  was  done  by  elliptical  incisions  em- 
bracing the  base,  and  then  dissecting  out  the  whole  mass.  The  con- 
tents of  the  cyst  was  sebaceous  secretion,  and  the  growth  was  nour- 
ished by  a  single  artery  of  large  size,  considering  the  size  of  the 
tumor,  which  entered  at  its  base.  Five  months  afterward  there 
had  never  been  any  return  of  the  hemorrhage  from  either  ear  or 
nose,  and  the  headaches  at  the  menstrual  period  were  about  the 
same  as  ever — certainly  no  worse. 

In  one  other  case,  seen  several  years  ago,  I  met  with  the  same 
phenomenon  in  a  lady  about  thirty  years  of  age.  In  this  case,  how- 
ever, the  drum-membrane  had  been  largely  destroyed  by  previous 
disease,  and  the  tympanic  mucous  membrane  was  directly  exposed. 
Occasionally,  but  not  always,  during  menstruation  there  was  a 
hemorrhage  from  this  exposed  membrane  of  considerable  amount, 
but  of  short  duration.  Unfortunately,  I  am  unable  to  find  the 
notes  of  the  case,  and  cannot  state  whether,  as  in  the  first  case, 
there  was  any  marked  tendency  to  congestion  of  the  head  at  such 
periods. 
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HERPES  ZOSTER. 

Aii  old  man,  aged  seventy-five  years,  appeared  at  my  clinic  at 
the  City  Hospital,  complaining  of  severe  pain  about  the  ear.  He 
had  always  been  well,  and  there  had  never  been  any  disease  of  the 
ears.  A  few  days  before,  without  known  cause,  he  began  to  suffer 
from  severe  pain,  which  started  at  about  the  middle  of  the  right 
sterno-mastoid  muscle  and  shot  up  through  the  ear  to  the  vertex 
of  the  skull  ;  it  was  so  severe  as  to  deprive  him  of  sleep,  but  was 
unaccompanied  by  any  other  symptoms.  Examination  showed  the 
ear  perfectly  normal  in  appearance  and  function.  The  skin  at  the 
seat  of  pain  was  natural,  but  there  was  a  slight  tenderness  over 
the  whole  affected  region.  He  was  ordered  morphia  in  one-eighth 
grain  doses  till  the  pain  was  relieved;  the  affected  region  was  c  >v- 
ered  with  cotton  batting,  and  he  was  told  that  he  might  continue 
the  application  of  goose-oil,  which  he  had  begun  to  use  without 
advice. 

Two  days  after  he  reported  that  four  doses  of  the  morphine 
(one-half  a  grain )  were  required  the  first  night  to  allay  the  pain, 
which  did  not  return  till  the  following  night,  when  two  doses  then 
gave  equal  relief.  Nothing  could  be  discovered  at  this  visit.  In 
two  days  he  again  returned  and  reported  himself  entirely  free  from 
pain,  so  that  he  had  slept  well  the  previous  night  without  any  mor- 
phine. I  now  found  for  the  first  time  two  circular  patches,  each 
about  the  size  of  half  a  dollar,  composed  of  small  vesicles,  upon 
the  right  side  of  the  head,  well  up  toward  the  vertex.  The  pre- 
vious slight  tenderness  of  the  skin  had  now  disappeared.  The 
patient  was  under  observation  for  ten  days  longer;  there  was  no 
further  return  of  pain,  no  new  eruption  over*  the  seats  of  previous 
pain,  and  the  two  patches  of  vesicles  gradually  dried  up,  so  that 
when  the  patient  was  last  seen  they  were  scarcely  distinguishable. 

Mary  McL.,  aged  twenty-two  years,  single,  was  brought  to  the 
City  Hospital  on  December  19,  18 SO,  with  flooding  and  a  retained 
and  adherent  placenta  following  an  abortion,  probably  at  about 
the  fifth  month,  on  the  previous  night.  She  was  under  the  care 
of  Dr.  C.  E.  Stedman,  through  whose  kindness  1  saw  the  case. 
On  December  21st  there  was  a  well  marked  and  characteristic 
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eruption  of  measles,  then  very  prevalent  throughout  the  cfty.  On 
December  24th,  during  the  night,  she  complained  of  "burning 
pains"  through  the  right  side  of  the  head  and  ear,  which  she  de- 
scribed as  very  severe,  and  the  next  morning  there  was  an  eruption 
of  vesicles  over  nearly  the  whole  posterior  surface  of  the  auricle, 
with  what  she  described  as  a  "smarting  pain"'  strictly  localized  at 
the  seat  of  eruption. 

The  next  day  the  pain  was  much  less,  and  the  vesicles  were 
increasing  in  size.  December  27th,  the  next  day,  the  vesicles  were 
becoming  pustular.  December  2Sth  the  eruption  was  distinctly 
pustular  and  becoming  confluent,  the  pain  was  gone  entirely. 
December  29th  the  pustules  had  dried  up  to  crusts,  and  there  was 
no  pain.    January  3d  the  patient  was  discharged  well. 

The  measles  ran  a  regular  course  wholly  independent  of  the 
zoster.  At  no  time,  either  from  the  measles  or  the  zoster,  was 
there  any  affection  of  the  deeper  parts  of  the  ear  or  of  the  func- 
tions of  that  organ. 

CTSTIC  1TM0E  OF  MEATCS. 

In  December  last  I  was  consulted  by  Mrs.  C,  aged  eighty-two 
years.  For  the  last  two  years  there  had  been  a  slowly  increasing 
deafness ;  for  the  last  two  mouths  this  had  become  much  worse, 
but  was  somewhat  variable.  Examination  showed  that  the  hearing 
was  much  worse  on  the  rijrht  side  than  on  the  left,  and  that  the 
right  meatus  was  closed  by  impacted  cerumen.  Afterthorough  re- 
moval of  the  cerumen,  the  hearing  of  the  right  ear  became  equally 
good  with  that  of  the  left.  The  interesting  point  in  the  case,  how- 
ever, was  the  existence  of  a  large  cystic  tumor  on  the  lower  walls 
of  the  meatus,  reaching  from  near  the  external  orifice  almost  to 
the  membrana  tympani,  and  occupying  fully  two-thirds  of  the  cali- 
bre of  the  passage.  It  was  soft,  distinctly  fluctuating,  and  superfi- 
cial, being  covered  merely  with  a  thin  and  adherent  skin.  There 
was  no  history  of  any  previous  inflammation  or  pain.  The  pres- 
ence of  the  tumor  had  evidently  favored  the  retention  of  the  ceru- 
men, which,  by  closing  the  passage,  very  much  increased  a  preceding 
tympanic  deafness. 


Clin  leal  Observations. 


137 


On  account  of  the  age  of  the  patient,  and  from  the  fact  that  the 
tumor  produced  no  inconvenience,  I  did  not  advise  any  interfer- 
ence. It  is  the  first  tumor  of  the  kind  I  have  ever  seen  in  this  sit- 
uation. 

THE  CURE  OF  OTOERHCEA.S  IN  PHTHISICAL  PATIENTS. 

Tn  common  with  all  authors  who  have  written  upon  the  suhject, 
I  had  regarded  a  muco-purulent  discharge  from  the  tympanum 
with  a  large  perforation  of  the  drum-membrane,  when  associated 
with  well-marked  and  advanced  phthisis,  as  beyond  the  reach  of 
medical  art,  on  account  of  the  chronic  tendency  to  secretion  which 
then  exists  in  the  mucous  membrane,  and  the  slight  reparative 
powers  in  the  tissues.  In  the  course  of  a  twelve  years'  connec- 
tion with  a  huge  general  hospital  where  I  have  had  constant 
opportunities  of  studying  all  varieties  of  diseases  of  the  ear  asso- 
ciated with  general  diseases,  1  had  come  to  regard  nothing  as  so 
absolutely  hopeless  as  chronic  uncomplicated  otorrhcea  in  a  phthis- 
ical subject.  I  had  seen  serous  inflammation  of  the  tympanum 
undergo  ahsorption  and  resolution  while  the  patient  was  in  the  last 
stages  of  Bright's  disease,  with  general  oedema.  I  had  seen  puru- 
lent tympanic  inflammation,  both  acute  and  chronic,  heal  perfectly 
under  the  same  general  conditions,  but  when  associated  with 
phthisis  had  failed  so  often  in  arresting  the  discharge  that  1  re- 
garded it  as  an  impossibility.  In  two  quite  recent  cases,  however, 
the  results  were  so  unexpected  and  so  good  that  the  cases  are  wor- 
thy of  record. 

The  first  case  was  that  of  a  man  aged  about  fifty  years,  who 
w;is  in  the  City  Hospital  with  empyema  of  the  chest,  associated 
with  tubercles  of  the  lungs.  A  permanent  opening  had  been  made 
in  the  chest,  with  relief  to  the  suffering,  hut  there  were  ali  the  phys- 
ical signs  of  advancing  tuberculosis  id'  the  lungs.  While  in  this 
condition,  and  slowly  failing  day  by  day  in  strength,  a  discharge, 
without  preceding  pain,  began  from  the  left  ear,  for  which  I  was 
asked  to  see  him.  Examination  showed  a  muco-purulent  tym- 
panic inflammation,  with  perforation  of  the  drum-membrane  ;  the 
inflammation  was  not  of  the  intense  character  usually  seen  in  acute 
10 
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cases,  but  the  membrana  tympani  was  slightly  (Edematous,  grayish 
in  color,  and  showing  here  and  there  lines  of  injected  capillary 
vessels  ;  the  tympanic  mucous  membrane  was  pale,  not  perceptibly 
swollen,  but  with  injected  capillaries.  The  drum-membrane- slowly 
melted  away  till  about  two-thirds  of  it  were  lost,  and  the  same  de- 
structive process  then  followed  in  the  mucous  membrane  of  the 
tympanum,  till  finally  the  whole  inner  wall  over  the  promontory 
was  divested  of  its  membrane,  and  the  bone  left  exposed  and  rough- 
ened,as  could  be  both  seen  and  felt  very  distinctly.  The  discharge 
then  gradually  diminished  in  quantity,  and  healing  went  on  reg- 
ularly till  the  promontory  was  covered  with  a  thin  and  delicate 
mucous  membrane,  the  discharge  ceased  entirely,  and  there  were 
some  attempts  at  closure  of  the  large  perforation,  when  the  patient 
was  removed  from  the  hospital  by  friends.  The  treatment  of  the 
ear  was  by  syringing,  and  the  use  of  astringent  solutions  of  sulphate 
of  zinc.  The  general  condition  of  the  patient  was  about  as  bad  as 
it  could  be,  and  he  failed  steadily  so  long  as  he  remained  in  the 
hospital.  The  gradual  melting  away  of  the  tissues  in  the  ear  was 
such  as  I  had  seen  in  similar  cases  ;  but  when  the  bone  was  finally 
exposed.  I  supposed  the  result  would  be  an  extensive  caries  of  the 
petrous  bone.  I  satisfied  myself  and  demonstrated  to  others  the 
reparation  which  had  taken  place  in  the  tympanum,  and  after  the 
healing  occurred  in  the  mucous  membrane  the  patient  was  under 
observation  for  several  weeks,  during  which  the  tympanum  was 
entirely  free  from  discharge. 

The  second  case  was  that  of  a  gentleman  aged  about  forty  years, 
with  advanced  phthisis.  Wi;h  slight  pain  and  fulness  for  two  or 
three  days,  a  discharge  began  in  the  left  ear,  and  when  I  saw  him 
there  was  a  minute  perforation  of  the  membrana  tympani  in  its 
anterior  segment  ;  the  membrane  was  free  from  all  congestion  and 
.swelling,  the  discharge  was  entirely  from  within  the  tympanum, 
muco-purulent,  and  at  first  very  slight  in  quantity.  The  slight 
pains  which  existed  at  first  disappeared,  the  discharge  increased 
in  quantity,  and  in  the  course  of  some  three  weeks  the  whole  drum- 
membrane  had  melted  away  without  my  being  able  to  appreciate 
any  preceding  inflammatory  changes  in  it.  All  I  could  say  was 
that,  from  visit  to  visit  the  perforation  was  larger  and  larger,  till 
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the  whole  membrane  had  disappeared.  The  discharge  then  grad- 
ually ceased ;  the  tympanic  mucous  membrane,  which  had  been 
slightly  congested  and  swollen,  slowly  assumed  its  norma],  delicate 
structure  and  light  color,  and  became  perfectly  dry.  The  hearing, 
for  both  the  watch  and  voice,  had  meanwhile  been  lost  entirely,  as 
I  assumed  from  changes  in  the  labyrinth,  and  there  was  no  gain  in 
the  hearing  as  the  inflammation  subsided.  There  never  was  any 
return  of  discharge  after  it  had  once  ceased,  and  during  the  rest 
of  the  patient's  life,  about  six  months,  the  ear  remained  dry,  but 
totally  deaf.  The  treatment  used  in  this  case  was,  covering  the 
parts  with  pulverized  boracic  acid,  and  closing  the  meatus  with 
carbolized  cotton. 

Both  of  the  cases  are  interesting  examples  of  the  destruction 
which  sometimes  occurs  in  wasting  diseases,  but  are  reported  here 
on  account  of  the  permanent  results  obtained  in  the  otorrhcea  not- 
withstanding the  very  unfavorable  condition  of  the  patients. 
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DISTRESSING  NOISE  IN"  THE  EAR,  PROBABLY  DUE 
TO  SPASMODIC  ACTION  OF  THE  TENSOR  PAL  ATI. 

By  CHARLES  A.  TODD,  M.D., 

ST.   LOUIS,  MO. 

May  8,  1880,  Mr.  II.,  of  Obillicothe,  Missouri,  a^ed  twenty- 
eight,  unmarried,  came  under  my  charge  on  account  of  a  very  dis- 
tressing condition  of  the  right  ear. 

During  the  year  18T6  he  had  been  much  exposed  to  the  weather 
in  the  course  of  business,  travelling  on  horseback  through  the 
country.  The  following  winter  he  experienced  a  fueling  of  pres- 
sure and  heaviness  in  the  right  side  of  the  head,  which  he  attributed 
to  a  severe  cold  contracted  during  the  previous  spring;  this  sensa- 
tion he  referred  to  the  region  of  a  depression  which  existed  at  the 
site  of  the  squamo-parietal  suture,  a  little  above  the  level  of  the 
external  auditory  meatus  (in  his  second  year  the  suture  was  prob- 
ably open  at  that  spot,  as  his  parents  were  careful  to  protect  it  from 
any  pressure).  The  following  autumn  he  heard  "  in  the  same 
region  a  peculiar  clicking,  creaking,  or  rustling  sound"  upon  mov- 
ing the  head  from  side  to  side.  This  movement  he  found  to  relieve 
temporarily  the  sensation  of  pressure,  which  had  become  distressing. 
The  pressure  and  noise  was  worse  in  chilly  weather.  "  His  hearing 
was  not  affected."  The  noise  sometimes  could  be  heard  twenty 
feet  off. 

These  phenomena  at  last  gave  rise  to  such  anxiety  and  depres- 
sion that  he  consulted  physicians,  but  without  obtaining  relief. 
Latterly  he  entertained  the  notion  that  there  was  some  disturbance 
of  the  circulation  in  the  head  which  gave  rise  to  his  suffering — pos- 
sibly an  aneurism;  the  above-mentioned  cranial  depression  helped  . 
to  create  the  notion  and  to  fix  the  locality.  Indeed,  such  was  his 
condition  of  mind  over  it  that  he  rather  snatched  at  the  idea,  of 
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trephining  (suggested  by  me  in  jest),  and  apparently  would  have 
willingly  submitted  to  the  operation  in  the  face  of  all  risks. 

Examination:  Patient  of  a  highly  nervous  temperament,,  intel- 
ligent :  size  of  cranium  above  the  average.  Habits  strictly  temper- 
ate ;  had  given  np  the  use  of  tea  and  coffee  for  two  years,  does  not 
use  tobacco.  Has  always  suffered  from  incontinence  of  urine — less 
so  latterly.  Several  years  ago  was  treated  for  obstruction  of  the 
colon  ;  still  has  a  feeling  of  weakness  in  left  inguinal  region,  which 
compels  him  to  walk  with  a  cane.  There  is  a  small,  but  distinct 
depression  of  the  skull  at  the  region  already  described,  in  the 
neighborhood  of  the  right  ear.  Tbe  noise  (much  like  a  subcrepi- 
tant  rale)  I  can  hear  half  a  foot  off ;  patient  states  that  to-day  it  is 
less  distinct.  It  is  produced  upon  a  movement  of  the  head,  effected 
by  a  strained  action  of  the  sterno-cleido-mastoid  muscle  in  a 
lateral  direction  and  from  below  on  the  right  side  upward.  It  is 
heard  more  distinctly  through  a  stethoscope  applied  to  the  mastoid 
process,  and  also  at  the  nostrils  and  open  mouth.  Upon  close  ex- 
amination, the  soft  palate  (which  is  markedly  relaxed,  but  not 
(edematous  nor  thickened)  is  seen  to  move  as  if  in  response  to  con- 
traction of  the  tensor  palati,  at  the  time  the  sound  is  observed. 
Closely  questioning  the  patient,  he  thinks  that  he  can  produce  the 
same  sound  without  moving  the  head  or  contracting  the  muscles  of 
the  neck,  and  that  the  frequent  production  of  the  sound  tends  to 
aggravate  the  sense  of  pressure,  and  tries  to  avoid  making  it. 

The  right  membrana  tympani  is  a  little  congested,  the  malleus 
is  fixed,  and  only  the  anterior  superior  quarter  is  seen  to  move 
under  Siegle's  pneumatic  speculum.  The  left  membrana  tympani 
is  somewhat  opaque  and  sunken,  but  it  is  movable.  Eustachian 
tubes  free.  Hearing  distance  for  both  ears  three  feet,  for  a  watch 
heard  normally  five  feet.  Inflation  of  the  middle  ear  does  not 
alter  the  hearing  distance.  Diapason  heard  a  little  better  in  left 
ear.  Thinks  the  noise  is  making  its  appearance  in  the  left  car. 
Has  a  chronic  "  dry  "  nasal  catarrh  ;  takes  cold  easily. 

As  a  rule,  sleeps  well,  but  is  sometimes  wakeful  and  nervous. 
Notices  the  pressure  in  the  ear  upon  waking;  it  becomes  worse,  if 
at  all,  toward  evening  or  after  fatigue. 

Do 

The  patient's  history  and  the  results  of  the  examination  point 
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conclusively  to  the  middle  ear  as  the  seat  of  the  whole  trouble — the 
local  catarrh,  reacting  upon  a  highly  nervous  temperament,  giving 
rise  to  the  whole  train  of  symptoms.  I  felt  obliged,  however,  to 
yield  to  the  wishes  of  the  patient  and  consult  with  a  surgeon  in 
respect,  to  the  supposed  "  aneurism."  Prof.  John  'I1.  Hodgen,  M.D., 
made  an  examination  of  this  interesting  case,  confirming  my  opinion 
as  to  the  exact  location  of  the  sensation  of  pressure.  Fearing  that 
there  might  be  some  actual  braindesion  complicating  the  symptoms, 
I  obtained  the  opinion  of  Prof.  J.  K.  Baudny,  of  the  Missouri 
Medical  College,  to  the  effect  that  the  intensity  of  the  patient's 
anxiety,  and  his  constant  dwelling  upon  the  aural  discomfort,  might 
end  in  a  mental  state  approaching  insanity,  if  indeed  there  was 
not  already  some  mental  aberration  ;  he  was  inclined  to  the  belief 
that  the  condition  would  end  unfavorably. 

As  a  first  step  in  local  treatment  following  the  indications — 
congestion  and  immobility — I  incised  the  right  membrane,  blood 
appearing  at  once,  but  no  other  liquid.  The  paracentesis  was  per- 
formed in  the  inferior  posterior  quarter.  The  wound  promptly 
healed,  there  was  no  material  improvement  upon  the  usual  manipu- 
lations, and  further  direct  treatment  of  the  tympanum  was  omitted. 
There  did  not  appear  any  good  reason  for  washing  out  the  tym- 
panic cavity,  and,  as  already  stated,  the  Eustachian  tube  was  open. 
1  now  concluded  that  there  was  a  congested  state  of  the  tympanum 
without  collection  of  secretion,  which  gave  rise  to  a  sensation  of 
fulness  or  pressure.  This  sensation  the  patient  instinctively  tried 
to  relieve  by  the  forcible  opening  of  the  Eustachian  tube  by  mus- 
cular action  alone,  the  separation  of  the  tubal  walls  giving  rise  to 
the  crackling  sound.  To  effect  this  opening  of  the  Eustachian  tube 
a  number  of  muscles  were  called  into  action,  most  palpably  the 
sterno-cleido-mastoideus  and  probably  the  internal  pterygoid,  as  the 
jaw  was  rigidly  held  at  the  time  and  some  fibres  of  this  muscle 
take  origin  upon  the  fascia  of  the  external  tubal  wall.  Of  course 
the  muscular  action  outside  the  tubal  region  was  superfluous,  and 
due  to  the  patient's  ignorance  of  the  proper  method  of  inflating  the 
ear. 

Besides  the  general  tonic  treatment  and  stricl  hygienic  regimen 
which  hail  been  prescribed  at  the  outset  (Prof.  Baud uy  also  having 
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applied  the  actual  cautery  to  the  nape,  with  the  happiest  results 
upon  the  mental  condition),  I  now  made  use  of  the  faradic  current, 
passing  it  through  the  Eustachian  tube— one  pole  being  introduced 
into  the  pharyngeal  mouth,  the  other  stroked  about  the  external 
meatus;  the  current  used  was  the  weakest  that  could  be  felt.  I 
confess  this  latter  was  more  of  the  nature  of  a  placebo ;  it  was 
applied  daily,  to  the  patient's  great  satisfaction,  while  the  physician 
watched  the  effect  of  the  phosphates,  malt  liquors,  open  air  exer- 
cise, and  general  moral  encouragement.  The  congestion  of  the 
membrana  tympani  had  meanwhile  disappeared. 

Improvement  quickly  became  noticeable,  the  patient  declared 
that  the  sense  of  pressure  had  lessened,  and  with  it  the  need  of 
making  the  distressing  rattle.  In  the  course  of  a  month  his  relief 
was  such  that  he  decided  to  return  home.  A  letter  from  him, 
dated  August  25th,  stated  that  the  trouble  had  returned  and  was 
about  as  bad  as  ever,  since  which  time  I  have  not  heard  from  him. 
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TWO  DIFFICULT  CASES  OF  FOREIGN  BODIES  IN  THE 

EAR. 

By  H.  D.  JOY,  M.D., 

NEW  YORK. 

I  have  always  considered  the  use  of  instruments  in  the  removal 
of  foreign  bodies  (such  as  beads,  beans,  shells,  etc.)  from  the  audi- 
tory canal  unjustifiable,  unless  they  have  been  pushed  deep  into 
the  ear  and  impacted.  Syringing  very  frequently  will  accomplish 
the  removal,  provided  the  case  has  been  seen  soon  after  the  acci- 
dent, and  before  attempts  have  been  made  by  persons  who  do  not 
understand  the  proper  treatment  of  the  ear.  Even  in  the  hands  of 
the  experienced  surgeon,  however,  there  is  danger  of  the  water 
driving  the  foreign  body  farther  into  the  canal ;  or,  in  the  force  re- 
quired to  expel  it  from  the  ear,  there  is  a  risk  of  injuring  the 
membrane. 

Very  few  authorities  advocate  the  use  of  instruments — from  the 
fact,  no  doubt,  of  their  awkwardness  and  inefficiency.  We  have 
several  styles  of  ear-forceps  and  curettes  that  are  small  enough  to 
pass  through  the  speculum  and  probably  grasp  the  foreign  body, 
but  until  lately  I  have  not  seen  one  of  sufficient  power  for  firmly 
grasping,  and  retaining  its  grasp,  upon  certain  objects. 

Two  cases  have  come  under  my  observation  at  the  New  York 
Eye  and  Ear  Infirmary,  where  treatment  was  of  no  avail  without 
an  anaesthetic,  and  which  illustrated  the  bad  effect  of  exploring  the 
ear  without  a  knowledge  of  its  anatomy  and  without  the  use  of 
proper  appliances.  The  experience  derived  from  these  two  cases 
has  led  me  decidedly  to  favor  the  use  of  properly  constructed  for- 
ceps for  the  removal  of  foreign  bodies. 

Case  I. — A.  boy,  seven  years  of  age,  while  playing  with  some  locust-beans, 
pushed  one  into  his  right  ear. 

Ili3  was  taken  to  n  physician  in  the  neighborhood,  who  attempted  to  remove 
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it,  but  who  only  succeeded  in  forcing  it  farther  into  the  canal,  lacerating  the 
surrounding  tissues  by  the  operation. 

Four  days  after  he  was  brought  to  the  infirmary,  where  exauiination  by 
reflected  light,  through  the  speculum,  showed  the  bean  to  be  embedded  in  the 
canal  close  to  the  membrana  tympani,  which  was  perforated.  The  surround- 
ing parts  were  so  much  swollen  that  syringing  was  of  no  avail.  He  was  sent 
home  with  the  understanding  that  he  should  return  the  next  day.  He  did  not 
appear  again  for  one  week,  during  which  time  he  had  suffered  no  pain ;  the 
appearance  of  the  canal  and  the  location  of  the  bean  remaining  the  same.  The 
mother  brought  a  locust- bean  of  the  same  size  as  the  one  embedded  in  the 
boy's  ear,  which  Dr.  Samuel  Sexton,  who  has  kindly  aided  me  in  operating  on 
this  case,  took  to  experiment  with.  The  patient  was  etherized,  and  an  attimpt 
again  made  to  remove  the  seed.  It  was  unsuccessful,  the  forceps  and  curette 
used  being  too  weak  to  retain  a  hold  upon  the  hard,  polished  surface  of  the 
bean. 

He  was  not  seen  again  for  two  months.  During  this  interval  of  time  Dr. 
Sixton  placed  a  specimen  of  the  bean  in  a  small  vial  of  water  to  macerate, 
the  temperature  being  kept  at  about  65°  Fahrenheit.  The  mouth  of  the  vial 
was  in  diameter  one-fourth  of  an  inch  larger  than  the  largest  diameter  of  the 
bean.  Iu  thirty-six  hours  it  had  swollen  too  much  to  pass  through  the  mouth 
of  the  vial  without  being  forced  through  by  the  aid  of  forceps.  On  the  third 
day  the  water  in  the  vial  was  cloudy,  and  seemed  mucilaginous  in  character  ; 
on  the  fifth  day  the  forceps  easily  broke  through  the  shell  at  the  smaller  end, 
and  the  contents  were  softened,  but  too  tough  to  be  broken  down  with  the  for- 
ceps. Six  days  later  the  seed  was  a  little  larger,  and  the  broken  end  being 
attacked,  the  contents  of  the  tough  and  still  intact  shell  were  easily  picked 
out. 

The  fruitless  attempts  to  remove  the  foreign  body  a  month  previous  sug- 
gested to  Dr.  Sexton  the  construction  of  the  aural  foreign-body  forceps,  de- 
scribed in  the  American  Journal  of  Otology,  Vol.  II.,  No.  IV.  During  these 
two  months  the  patient  had  suffered  no  pain,  but  there  was  a  free  discharge  of 
pus,  and  a  small  polypus  was  discernible,  by  reflected  light  through  the  spec- 
ulum. This  was  removed,  and  the  patient  etherized,  and  several  small  pieces 
of  the  shell  and  the  fruit  removed  with  Dr.  Sexton's  new  forceps.  I  am  posi- 
tive that  if  we  could  have  used  these  forceps  in  the  first  operation,  the  bean 
would  have  been  removed  in  its  entirety.  The  child  disappeared  from  obser- 
vation for  five  months,  when  he  was  again  brought  by  Ids  mother.  There  was 
a  free  discharge  of  pus,  and  several  polypoid  growths  obstructed  the  canal. 
These  were  removed  by  means  of  the  snare,  and  all  but  a  small  portion  of  the 
b  :m  was  removed  by  the  forceps,  the  fragments  coining  away  piecemeal,  in 
thin,  rather  tough  sections,  the  breaking-down  having  taken  place  in  the  same 
manner  as  in  the  specimen  macerated.  The  case  is  still  under  observation,  and 
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the  remaining  portion  will  probably  soon  pass  out  of  the  canal  without  surgi- 
cal interference. 

Case  II.— A  child,  two  years  of  age.  had  forced  a  glass  stud,  with  braes 
setting,  into  the  right  ear.  A  physician,  with  a  druggist's  assistance,  succeeded 
in  pushing  the  article  close  down  to  the  membrana  tympani,  On  examination 
by  speculum,  the  stud—a  round  one— was  distinctly  visible.  It  almost  filled 
the  canal,  and  was  firmly  impacted.  The  child  was  etherized,  and  two  ordi- 
nary styles  of  forceps  were  used,  which  grasped  the  stud,  but  slipped  off  as 
soon  as  the  slightest  traction  was  made,  Dr.  Sexton's  forceps  were  then  ap- 
plied, and  the  stud  was  at  once  seized  and  easily  removed  without  any  undue 
force,  and  without  the  instrument  losing  its  hold, 
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BOOK  NOTICES, 


On  Deafness,  Giddiness,  and  Noises  in  the  Head.  By  Edward  Woakes, 
M.D.,  Lond.  Pp.  224.  Second  edition,  enlarged  and  revised,  with  illus- 
trations.   Reprint.    Philadelphia:  Presley  Blakiston,  1880. 

Tnrc  first  edition  of  Dr.  Woakes'  book  was  reviewed  in  this  journal  (Vol. 
I.,  p.  219),  since  which  time  a  second  edition  has  been  found  necessary.  In 
the  preface  to  the  second  edition  the  author  states  that,  by  the  addition  of  new 
matter,  he  has  carried  on  the  natural  history  of  deafness  from  a  causative  point 
of  view.  Two  new  chapters  have  been  added,  with  the  purpose  of  continuing 
the  etiology  of  deafness  beyond  the  periods  of  infancy  and  childhood,  to 
which,  in  the  first  edition,  his  remarks  were  limited,  and  extending  it  through 
the  ages  of  adolescence  and  adult  life.  The  author  does  not  lay  out  for  him- 
self the  task  of  an  exhaustive  resume  of  all  the  causes  that  are  concerned  in 
deteriorating  the  hearing-power,  but  he  has  given  the  greater  amount  of  atten- 
tion to  tracing  to  their  source  in  the  vaso-motor  system  the  trophic  tissue- 
changes  that  are  believed  to  be  so  frequently  the  cause  of  disease  of  the  mid- 
dle ear. 

Inasmuch  as  those  who  are  especially  interested  in  this  question  of  the 
sympathetic  relationship  of  distant  organs  with  the  ear  will  wish  to  peruse  the 
work  of  Dr.  Woakes  in  order  to  obtain  his  views  on  the  subject,  we  shall  make 
no  attempt  to  consider  them  here.  The  question  of  treatment  as  based  upon 
Dr.  Woakes'  etiology  and  pathology,  however,  is  one  of  interest  to  all,  inas- 
much as  a  new  departure  in  treatment  would  seem  to  be  indicated  should  the 
theories  that  lie  has  so  well  formulated  be  accepted. 

As  regards  the  treatment,  then,  of  infantile  otitis,  the  reviewer  would  at 
tlie  start  take  issue  with  the  author  in  both  his  pathology  and  his  treatment. 
On  pp.  1  and  2  the  author  says:  "Now,  the  point  which  I  wish  to  empha- 
size is  this:  the  paiu  thus  experienced  is  not  what  we  vaguely  call  neuralgia; 
it  is  a  definite  trophic  change,  an  inflammation  taking  place  in  the  deeper- 
s  sated  tissues  of  the  ear,  beginning  with  congestion  and  stretching  of  an  acute- 
ly sensitive  region,  passing  on  to  exudation  and  suppuration,  and  capable  of 
being  recognized  if  the  proper  means  are  used  for  doing  this.  If  the  case  be 
seen  early,  all  these  symptoms  are  at  once  removed  by  a  free  incision  of  the 
swollen  gums." 

We  have  long  observed  with  much  interest  the  progress  of  these  infantile 
cases,  and  in  our  experience  it  has  been  found  that  only  in  exceptional 
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cases  lias  the  attack  been  of  sudden  occurrence  ;  that  in  the  greater  number  of 
instances  aural  congestion  has  for  some  time  existeel  to  a  greater  or  less  degree, 
and  that  usually,  in  addition  to  the  irritation  of  dentition,  there  has  been  naso- 
pharyngeal catarrh — probably  antedating  the  cutting  of  the  teeth.  Slight 
trophic  changes  are,  at  this  age,  apparently  sufficient  to  cause  great  deafness 
from  their  effects  upon  the  coneluctive  mechanism  ;  but,  owing  to  the  want  of 
any  adequate  test  for  determining  the  hearing-power  in  the  infant,  we  can  only 
approximately  determine  the  degree  of  injury  in  any  given  ease.  G-ivi  n  a  c<  r- 
tain  degree  of  oro-pharyngo-nasal  irritation,  the  sudden  invasion  of  a  cold  in 
the  head  will  be  likely  to  be  followed  by  an  attack  of  otitis  media  catarrhalis, 
either  simple  or  purulent.  The  symptom  of  earache  may  or  may  not  be  a 
symptom  in  either  event,  or  the  nou-suppurative  attack  may  be  characterized 
by  severe  pains,  which  will  subside  when  suppuration  takes  place. 

Authorities  are  divideel  upon  the  question  of  lancing  the  gums  in  these 
cases;  our  experience  so  far  leads  us  to  place  less  reliance  upon  this  measure 
than  do  most  practitioners.  Earache  frequently  occurs  during  dentition, 
when  swelling  of  the  gums  is  not  so  likely  to  be  a  cause  of  reflex  irritation  as 
the  naso-pharyngeal  catarrh  which,  in  these  cases,  so  frequently  coexists. 

The  general  practitioner  is  usually  called  upon  in  these  cases,  and  should  a 
discharge  become  established  and  his  attention  be  called  to  it,  "he  is  careful," 
says  the  author,  "  to  inform  the  friends  of  the  elanger  attendant  upon  checking 
such  a  useful  fieri vati ve !  "  In  considering  the  motive  that  has  induced  the 
general  practitioner  to  aelopt  the  "let  alone"  treatment,  we  are  inclined  to 
believe  that  it  was  the  wiser  course,  for  it  is  certainly  much  better  for  the 
patient  to  be  "let  alone"  than  to  be  experimented  upon;  many  children  have 
thus  been  spared  the  torture  of  meddlesome  practice.  Our  present  experience 
leads  us  to  hope  that  the  methods  of  treatment  now  in  vogue  may  soon  give 
way  to  the  old-fashioned  plan,  for  the  general  practitioner  will  treat  these  cases, 
and,  inasmuch  as  it  has  of  late  been  taught  that  prompt  treatment  is  required 
(by  the  expert),  he  himself  goes  on  with  syringing  and  leeching,  attempting  to 
lance  the  drum-head,  instilling  astringent  and  irritating  solutions  into  the  enr, 
incising  and  blistering  the  mastoid,  until  a  simple  case  soon  becomes  one  of  se- 
rious import.  These  heroic  methods  arc  like  a  sharp-edged  weapon,  which  is  capa- 
ble of  cutting  both  ways,  and  they  should  be  employed  by  those  only  who  are 
skilleel  in  their  use.  The  results  of  this  treatment  that  frequently  come  to  the 
expert  illustrate  the  saying  that  "  a  little  learning  is  a  dangerous  thing." 

The  author  (p.  17)  assumes  that  an  examination  of  the  drum-head  of  the 
patient  will  have  been  made  in  these  cases  before  the  line  of  treatment  lias  been 
decideel  upon,  and  that  such  an  inspection  is  easy  of  accomplishment.  We 
believe  that  at  the  period  when  most  of  the  cases  arc  presented  for  treatment 
such  a  course  is  impracticable,  and,  in  fact,  often  impossible.  The  drum-head 
of  an  infant  in  health  is  not  by  any  means  easily  seen  ;  but  when  the  patient  is 
suffering  from  inflammation  of  the  parts,  when  the  external  auditory  meatus 
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is  narrowed  and  contains  secretions  or  exudative  matter  not  easily  removed 
without  giving  pain  or  injury,  the  procedure  is  yet  more  difficult  of  accom- 
plishment. 

The  author  recommends  as  the  next  measure,  if  the  ear  be  found  in  an 
inflamed  condition,  the  abstraction  of  blood  from  the  ear  by  means  of  two 
leeches  to  be  applied  within  the  concha, ;  or,  if  circumstances  prevent  this  spot 
being  selected,  they  may  be  placed  in  front  of  the  tragus  or  behind  the  ear 
instead.  Our  own  experience  in  the  use  of  leeches  does  not  give  us  the  confi- 
dence in  their  employment  that  is  possessed  by  many,  and  we  therefore  resort 
to  their  use  exceptionally;  indeed,  in  many  cases  the  savage  bite  of  the  leech 
causes  an  increase  of  existing  irritation,  thus  doing  decided  harm.  At  the 
same  time  that  the  leeches  are  applied  the  author  recommends  the  administra- 
tion of  drop  doses  of  Tr.  aconite,  B.  P..  ''because  it  diminishes  the  heart's  action 
and  lessens  the  sensitiveness  of  the  peripheral  nerves."  Those  who  administer 
aconite  in  these  cases  should  remember  that  the  tincture  of  the  British  Phar- 
macopoeia is  only  one-third  the  strength  of  that  of  the  U.  S.  P.  We  are  of  the 
opinion  that  the  dose  laid  down  by  Dr.  Woakes,  although  only  one-third  of 
a  rlrop  of  the  drug,  is  greatly  in  excess  of  what  is  required  to  lessen  the  pains 
of  the  disease  under  consideration. 

Should  the  case  go  on  after  the  methods  of  treatment  just  mentioned  have 
bjen  tried,  the  author  then  considers  the  necessity  of  puncturing  the  drum- 
head. The  opsration  is  described  as  not  difficult,  and  the  operator  is  advised 
to  use  a  bivalve  speculum  for  admitting  the  light  to  the  membrane.  The 
knife  used  by  the  author  in  making  the  incision  is  one  that  is  projected  from 
a  sheath  by  a  spring  at  the  moment  the  operator  is  ready.  "  The  after-treat- 
nv;nt  consists  in  very  gently  syringing  the  ear  with  a  solution  of  bicarbonate 
of  soda  in  warm  water,  to  remove  the  fluid  in  the  tympanic  cavity."  .  In  older 
subjects  the  syringing  is  not  only  to  include  washing  out  the  tympanic  cavity, 
but  the  force  used  is  to  be  sufficient  to  also  wash  out  the  mastoid  cells  and  to 
drive  the  fluid  through  the  Eustachian  tube  to  the  mouth.  "  The  syringing 
must  be  repeated  several  times  daily,  to  prevent  the  establishment  of  an 
otorrhcea,  and  for  this  purpose  a  few  drops  of  carbolic  acid  may  be  added  to 
the  alkaline  fluid." 

Measures  like  these  are  no  longer  employed  to  the  same  extent  as  formerly  ; 
some  of  them  may  be  said  to  have  fallen  into  almost  entire  disuse.  The  oper- 
ation of  myringotomy  in  infants  has  not  been  found  to  be  devoid  of  difficul- 
ties, and  the  reviewer  believes  that  when  undertaken  the  patient  should  be  put 
under  the  influence  of  an  anaesthetic,  a  practice  not  mentioned  by  the  author. 
Otherwise  the  operation  is  a  cruel  one,  and  in  the  end  amounts  to  but  little 
more  than  an  uncertain  stabbing  of  a  most  sensitive  region  in  the  dark.  To 
attempt  to  wash  out  the  cavity  of  the  tympanum  after  one  of  these  stabs  is 
often  impracticable,  and,  could  it  be  readily  accomplished,  we  should  fear  that 
the  result  would  be  the  establishment  of  an  otorrhcea  rather  than  its  prevention. 
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The  influences  of  post-nasal  growths  is  discussed  in  the  third  chapter 
of  the  book,  and  we  can  but  commend  its  perusal  to  all  who  have  an  interest 
in  the  subject.  Dr.  Woakes  presented  the  subject  in  a  strong  ligbt.  and  we 
have  no  doubts  as  to  the  important  influence  such  affections  have  upon  aural 
diseases.  The  work  done  by  the  author  in  this  field  has  been  of  a  decidedlv 
clear  and  original  style,  as  the  readers  of  the  American  Jocisnal  of  Otology 
can  attest  from  his  contributions  to  our  columns.  To  post-nasal  growths 
and  paretic  deafness  the  author  devotes  some  forty  pages  of  the  book. 
Lack  of  space  will  not  permit  us  to  enter  into  an  analytical  review,  did  we  feel 
competent  at  this  stage  of  the  investigation  of  tin se  subjects,  to  do  so.  The 
author's  researches  have  taken  him  away  freni  the  stereotyped  notion  of  sn 
inflammatory  process  being  the  invariable  concomitant  of  so-called  throat- 
deafness,  while  the  neuroses  of  the  palato-tubal  muscles  have  assumed  moie 
important  proportions  in  relation  to  aural  defects ;  thus,  he  finds  that 
deafness  is  not  unfrequently  met  with  where  the  ear  itself,  so  far  as  cur  visual 
examination  goes,  presents  very  slight  changes  in  its  appearance. 

In  the  light  of  the  etiological  factors  which  the  author  has  brought  into  prom- 
inence in  connection  with  certain  cases,  we  are  no  longer  warranted  in  referring 
all  obscure  cases  to  the  domain  of  chronic  inflammation  of  the  middle  ear.  9 

Dr.  Woakes  very  justly  dwells  upon  the  danger  to  life  that  follows  the  neg- 
lect of  aural  complications  in  the  exanthemata,  typhoid  fever,  etc.  He  draws 
attention  to  the  symptoms  in  the  progress  of  these  diseases,  that,  if  correctly  in 
terpreted,  would  account  in  many  instances  for  the  grave  cerebral  symptoms 
which  are  attributed  to  "  blood-poisoning.''  Thus,  it  happens  that  during  the 
usual  progress  of  the  illness  the  patient  becomes  restless,  he  experiences  pains 
that  give  rise  to  restless  movements  and  impatient  exclamations,  and  withal 
there  is  Un  indisposition  to  converse ;  these  are  symptoms,  he  believes,  that 
depend  u;jon  deafness  and  inflammation  in  the  cars. 

The  chapters  that  treat  of  ear-cough,  ear-sneezing,  giddiness,  and  noises  in 
the  head,  have  been  somewhat  revised  in  the  second  edition  before  us.  They 
should  be  carefully  studied  by  every  otologist  who  wishes  to  increase  his 
knowledge  of  the  etiology  of  aural  diseases.  The  phenomena  of  tinnitus  aurium 
are  not,  we  believe,  best  studied  from  a  strictly  physiological  standpoint,  but 
the  ground  that  yet  needs  clearing  up  must  be  viewed  by  the  light  of  acous- 
tics, so  to  speak.  The  conduct  of  sound,  when  modified  by  the  various  patho- 
logical conditions  of  the  auditory  apparatus,  should  be  studied  as  well  as  the 
sympathetic  influences  that  induce  these  changes. 

We  have  read  the  second  edition  of  Dr.  Woakes'  book  with  the  same  in- 
terest and  pleasure  as  we  have  the  first  edition,  and  in  writing  this  incomplete 
review  have  been  inspired  by  no  unfriendly  spirit ;  on  the  contrary,  we  feel 
much  indebted  to  him  for  the  valuable  work  he  has  done  in  unravelling  the 
subject  of  the  nervous  relationship  that  exists  between  the  ears  and  other  or- 
gans, and  for  his  contributions  to  the  subject  of  post-nasal  growths. 
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That  our  treatment  of  aural  diseases  should  be  improved  •with  our  increas- 
ing knowledge  of  aural  pathology  is  naturally  to  be  expected,  and  we  arc, 
therefore,  disappointed  to  observe  that  the  therapeutics  and  surgery  of  our 
contemporaries  on  the  other  side  of  the  water  have  not  greatly  changed  in  the 
past  decade. 

The  author's  style  is  concise  and  lucid,  and  his  English  is  unexceptionable. 

Hygiene  and  Treatment  of  Catarrh.    Part  I.    By  Thomas  F.  Rcmrold, 
M.D.    St.  Louis:   George  F.  Rumbold  &  Co.  1881. 

Dr.  Rumbold  has  undoubtedly  chosen  a  wide  and  most  attractive  subject 
for  his  book,  in  the  hygienic  treatment  of  nasal  catarrh,  and  one  which  lias  not 
received  the  attention  that  it  deserves  at  the  hands  of  writers  on  this  disease  ; 
but,  unfortunately,  we  fail  to  discover  any  marked  evidences  in  the  paper  of  his 
fitness  to  treat  of  the  matter  lie  lias  undertaken. 

He  divides  his  subject  into  two  heads,  hygienic  and  sanative  measure. 
Under  the  former  he  discusses  in  several  rather  fragmentary  chapters  the  ques- 
tion of  clothing,  colds,  atmospheric  influences,  diet,  exercise,  and  disposition 
of  the  mind.  Under  the  latter  head  he  discusses  cleansing  of  the  nasal  passages, 
and  ears,  the  teeth,  bathing,  inunctions,  and  the  use  of  tobacco.  He  closes  with 
the  title-page  of  Part  II.,  which  is  to  treat  of  Therapeutic  and  Operative 
Measures. 

We  find  the  book  replete  with  careless  statements,  often  ungrammatically 
expressed;  directions,  which,  if  not  mischievous,  are  certainly  injudicious; 
and  references  to  pathology  which  are,  to  say  the  least,  surprising. 

There  seems  to  exist  an  impression  on  the  part  of  some  of  our  Western 
friends,  which  finds  occasional  utterance  in  their  journals,  that  a  bunk  by  a 
Western  writer  meets  with  but  scant  favor  at  the  hands  of  the  Eastern  pro- 
fession. That  this  accusation  is  an  unjust  one  is  evidenced  by  the  very  favorable 
reception  which  has  been  accorded  a  number  of  thoroughly  good  books,  for 
which  we  are  indebted  to  the  profession  in  the  West.  The  opinion  which 
must  needs  be  recorded  of  the  work  under  consideration  is  both  an  evidence 
and  an  explanation  of  the  feeling  of  Western  reviewers. 

Diseases  ov  the  Throat  and  Nose.    By  Morell  Mackenzie.    Vol.  I. — 
Pharynx,  Larynx,  and  Tiachea. 

It  is  always  unsatisfactory  to  review  an  incomplete  work,  for  the  reason 
that  omissions  noticed  in  the  first  volume  may  be  made  good  in  the  second. 
This  is  very  likely  to  be  the  case  in  the  instance  of  the  book  whose  title  is 
epioted  above,  when  we  recall  the  relation  that  the  ear  bears  to  both  the  pharynx 
and  the  nose.  The  pharynx  is  treated  of  in  the  first  volume,  while  the  nose  is 
reserved  for  the  second.  It  is  manifestly  unfair  to  judge  of  the  author,  in 
mattersjn  which  aural  surgery  is  related  to  laryngeal  and  nasal  surgeiy,  until 
his  case  can  be  rested,  with  all  the  evidence  in. 
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Taking  the  first  volume  as  it  stands,  wp  confess  to  acknowledge  great  dis- 
appointment that  the  ear  has  not  received  more  attention  in  its  connection 
With  the  symptomatology  of  affections  of  the  pharynx.  Mr.  Mackenzie  may 
be  said  to  snub  the  entire  subject.  It  is  true  that  here  and  there  brief  allusions 
are  made  to  it ;  but,  oftener  than  not,  in  a  general  and  sometimes  even  in  an 
inaccurate  way.  A  few  quotations  will  serve  in  illustration  of  this.  Under  the 
head  of  Granular  Pharyngitis  it  is  stated  :  "  As  a  consequence  (of  the  extension 
of  the  disease  to  the  naso-pharynx),  the  malady  is  sometimes  accompanied  by 
impairment  of  hearing  in  proportion  as  the  orifice  of  the  Eustachian  tube  par- 
ticipates in  the  morbid  process."  The  participation  of  the  parts  in  question 
in  direct  involvement  of  the  tubal  orifice  is  an  exceedingly  rare  event,  while 
the  impairment  of  hearing  is  common.  The  general  statement  of  the  tm- 
dency  toward  involvement  is  correct,  but  the  etiology  is  erroneous. 

In  like  manner  Mr.  Mackenzie  states,  under  the  head  of  Symptoms  of 
Quinsy,  that  the  hearing  is  almost  always  affected.  Some  accredited  writers 
deny  this.  Surely  the  entire  case  should  have  been  stated  in  a  matter  where 
authorities  can  be  so  readily  consulted.  The  same  statement  is  made  (p.  7?) 
with  respect  to  hypertrophy  of  the  tonsil,  but  with  more  reasonable  method, 
inasmuch  as  the  manner  of  inducing  the  deafness  is  elucidated.  In  his  chap- 
ter on  ths  angina  of  scarlet  fever  not  a  word  is  said  respecting  its  connection 
with  the  middle  ear — surely,  a  remarkable  omission.  With  reference  to  pain 
in  the  ear  as  a  symptom  of  pharyngeal  and.  laryngeal  disease,  our  author  is 
generally  silent;  and  when  he  makes  a  statement  it  is  of  a  vague  character,  as 
when  he  says,  under  the  head  of  Cancer  of  the  Pharynx,  "  that  the  pain  be- 
comes greater  when  ulceration  commences,  and  often  darts  into  the  ear." 

These  remarks  are  made  in  no  carping  spirit,  but  merely  to  stale,  so  long 
as  the  volume  has  been  sent  to  us  to  review,  that,  so  far  as  otology  is  con- 
cerned, Mr.  Mackenzie's  work  interprets  nothing  that  has  been  obscure  before 
his  volume  appeared. 
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TnE  Piiotopiione.  By  Loud  Rayleigh  :  Nature,  January  20, 1881. — In  this 
article  the  author  shows  that,  with  sunlight,  a  plate  of  iron  subjected  to  about 
two  hundred  and  (it'ty  intermittences  per  second  will,  under  the  influence  of 
unequal  heating  of  the  opposite  surface,  be  bent  so  that  its  centre  is  displaced 
by  rive  one-millionths  of  a  centimetre.  This  would  probably  produce  an  audi- 
ble sound,  so  that  there  is  no  reason  for  discarding  this  most  obvious  explana- 
tion of  the  action  of  radiant  energy  discovered  by  Professor  Bell. 

C.  R.  Cross. 

Action  of  an  Intermittent  Beam  of  Heat  upon  Gaseous  Matter. 
By  Prof.  John  Tvndai.i,  :  Paper  read  at  the  Royal  Society,  January  13,  1881. 
Nature,  February  18,  1881. — The  photophone  of  Mr.  Bell  has  recently  been  ap- 
plied by  Professor  Tyndall  to  the  investigation  of  the  absorption  of  radiant 
heat  by  gases  and  vapors.    An  electric  light  was  used  as  a  source  of  energy. 

Sulphuric  ether,  formic  ether,  and  acetic  ether,  in  a  vaporous  condition, 
when  subjected  to  the  action  of  the  intermittent  beam,  gave  a  clear  musical 
sound.  These  were,  according  to  Professor  Tyndall's  earlier  researches,  highly 
absorbent  substances.  On  the  other  hand,  diathermanous  vapors,  as  chlo- 
roform and  bisulphide  of  carbon,  gave  very  feeble  sounds,  the  bisulphide 
giving  the  feeblest  note.  Vapors  of  amylcne,  iodide  of  ethyl,  iodide  of  methyl 
and  benzol,  gave  sounds  louder  in  proportion  to  their  absorptive  power  for 
radiant  heat.  This  effect  was  clearly  proved  to  be  caused  by  absorption  by 
the  vapor,  and  not  by  its  liquid,  by  various  experiments.  A  rock-salt  cell  en- 
tirely filled  with  a  volatile  liquid  gave  no  sound,  but  if  a  bubble  of  vapor  was 
present  a  sound  was  heard. 

Gases  were  also  experimented  upon.  A  flask  fdled  with  carefully  dried  ail 
gave  a  feeble  note,  as  did  also  dry  oxygen  and  hydrogen.  Carbolic  acid  gave 
a  louder  sound,  and  nitrous  oxide  one  still  louder.  With  olefiant  gas  the 
sound  seemed  as  loud  as  with  an  ordinary  organ-pipe.  The  amount  of  ab- 
sorption and  the  intensity  of  the  sound  go  hand  in  hand.  Ammonia  and 
water-vapor  gave  loud  notes.  In  fact,  the  method  was  found  a  very  delicate 
one  for  testing  the  absorptive  power  of  gases  and  vapors.  A  layer  of  absorp- 
tive liquid,  as  water,  formic  ether,  or  sulphuric  ether,  placed  in  the  path  of 
the  rays  rendered  the  transmitted  beam  powerless  to  produce  sound,  showing 
that  it  is  the  obscure  heat-rays  that  are  chieflv  active.  A  solution  of  iodine  in 
11 
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bisulphide  of  carbou,  on  the  other  hand,  produced  scarcely  any  diminution  of 
the  sound. 

Similar  results  were  afterward  obtained  with  the  lime-light,  a  candle,  a 
red  hot  coal,  and  a  red-hot  poker.  The  heated  poker  being  allowed  to  cool, 
continued  to  produce  a  sound  until  it  had  readied  the  temperature  of  boiling 
water.  It  was  also  found,  in  later  experiments,  that  the  faint  sounds  at  first 
obtained  with  dry  air  were  due  to  the  presence  of  a  slight  quantity  of  M  ater- 
vapor. 

Professor  Tyudall  also  succeeded  in  obtaining  sounds  from  patchouli  and 
cassia,  and  other  substances  which  his  previous  researches  had  shown  to  be 
good  absorbers  of  radiant  heat. 

Some  anomalies  were  noticed  with  vapor  of  bromine,  which  were  shown  to 
result  from  the  high  intensity  of  the  source  of  heat\ised — the  lime-light. 

Sounds  were  produced  even  when  the  beam  was  concentrated  by  a  lens  of 
ice.  Some  of  the  more  active  vapors  produced  sounds  when  at  a  distance  of 
one  hundred  feet  from  the  source  of  rays.  C.  R.  C. 

Report  of  Grfber's  Clinic  in  toe  General  Hosimtal,  Vienna,  for 
1879. — From  extracts  of  the  report  in  the  Monatsschrift  fur  Ohvcnhcillunde, 
October,  1880,  we  take  the  following: 


Males. 

Females. 

Whole  number  of  patients  in  1873. . 

.  1,814.... 

1,093  . 

. . .  721 

Indoor  patients  

138  .. 

82  .. 

56 

982  .. 

623    . . 

. . .  359 

490    . . 

280  . 

. ..  210 

Unrelieved  

64  .. 

36  . 

...  28 

125    . . 

67  . 

N. .  58 

1     . . 

1  . 

152  .. 

86  . 

...  66 

The  ages  of  patients  were  : 

124  .. 

70  . 

...  54 

5—15  "   

292    . . 

160  . 

. . .  132 

331  . 

. . .  232 

30—50  "   

470 

294  . 

. . .    1 76 

50—60    "   ,  

147  .. 

101  . 

...  47 

60—80  "   

71     .  . 

49  . 

22 

over  80  "   

2    . . 

2 

Among  the  interesting  cases  seen  were  two  of  herpes  auricula?  in  young 
persons,  thirteen  and  nineteen  years  old,  which  showed  fine  vesicles  arranged 
in  groups  around  the  entrance  of  the  meatus  and  over  the  concha,  and  which 
were  preceded  by  itching  and  burning  pain. 

Foreign  bodies  exhibited  the  old  story,  in  a  few  instances,  of  previous  in 
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judicious  attempts  at  removal,  one  of  which  had  driven  a  caroh-bean  through 
the  membrana  tympani  into  the  tympanum,  where  it  was  impacted.  After  two 
mouths'  treatment  to  allay  the  resulting  inflammation  the  foreign  body  was 
removed  by  syringing.  Most  of  the  other  foreign  bodies  were  readily  removed 
by  the  syringe  alone. 

Circumscribed  inflammation  of  the  meatus  was  treated  successfully  by  gel- 
atine bougies  of  morphium  acet.  and  opium  ;  diffuse  inflammation,  by  spiritus 
vini  rectiticatissimus. 

Collapse  of  the  meatus  was  seen  once  in  a  man  aged  seventy-nine ;  the  an- 
terior and  posterior  walls  of  the  meatus  lay  in  close  contact  from  simple  re- 
laxation.   Rilief  was  afforded  by  wearing  funnel-shaped  tubes  of  hard  rubber. 

Under  perforation  of  the  drum-membrane,  one  case  is  narrated  of  great 
benefit  obtained  from  the  use  of  an  artificial  membrane  of  linen,  as  already  re- 
commended by  Gruber ;  it  could  be  worn  from  two  to  three  months  without 
being  changed. 

In  relaxation  of  the  drum-membrane,  multiple  perforation  was  used,  but  not 
always  with  satisfactory  results;  but  excision  of  a  portion  of  the  relaxed  mem- 
brane by  means  of  the  galvano-caitstic,  which  was  used  in  five  cases,  was  at- 
tended by  brilliant  results.  The  reaction  was  slight  and  the  membranes  all 
healed  within  three  weeks. 

In  the  treatment  of  chronic  catarrh  of  the  tympanum,  great  stress  is  laid 
upon  the  therapeutics  of  the  naso-pharynx.  For  catarrh  of  that  cavity,  paint- 
ing with  nitrate  of  silver,  10  per  cent,  syringing  the  nose  with  a  solution  of 
borax  and  the  use  of  nasal  bougies  of  sulphate  of  zinc,  tannin,  and  sulphate  of 
copper  are  recommended. 

For  chronic  purulent  inflammation  of  the  tympanum,  gelatine  bougies  of 
sulphate  of  zinc,  nitrate  of  silver,  and  carbolic  acid  were  used,  being  applied 
to  the  carefully  cleansed  ear.  Where  the  perforation  was  large,  linen  membranes, 
covered  with  oxide  of  zinc  or  nitrate  of  silver  ointment,  were  applied. 

Radioi'tiony  (Sur  la  radiophonie).  By  M.  E.  Mercadieh  :  Journal  de 
physique,  Feb.,  1881  ;  Abstract  in  Nature,  Feb.  17,  1881. — The  "author  prefers 
the  title  radiophouy  to  that  of  "  photophony,"  since  he  shows  that  light-rays, 
so  called,  are  not  the  only  ones  capable  of  producing  the  pliotophonic  effect 
discovered  by  Professor  Bell. 

The  general  law  as  laid  down  by  the  discoverer  may  be  stated  as  follows: 
"  Whenever  a  solar  ray  is  rendered  intermittent,  as,  for  example,  by  its  passage 
through  openings  in  the  border  of  a  rapidly  turning  metallic  disk ;  if  it  is 
caused  to  fall  upon  a  thin  plate  of  any  body  whatever,  this  plate,  placed 
against  the  ear  either  directly  or  by  the  intervention  of  a  tube  of  caoutchouc 
and  a  hearing-trumpet,  gives  forth  a  sound  whose  number  of  vibrations  is 
equal  to  that  of  the  intermittences  of  the  luminous  ray  in  a  second." 

M.  Mercadier  avoids  the  heaviness  of  Mr.  Bell's  brass  wheel,  and  also  the 
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sound  made  by  the  openings  in  the  wheel  against  the  air,  by  substituting  a 
glass  wheel,  covered  with  paper,  out  of  which  the  holes  were  cut.  Several 
series  were  used,  as  in  a  polyphone  siren,  so  that  different  notes  could  be  either 
successively  or  simultaneously  produced.  The  mechanical  devices  by  which 
this  is  accomplished,  and  the  form  of  the  receiver,  are  fully  described. 

The  only  bodies  experimented  upon  were  solids.  The  following  are  the 
chief  results: 

"  A.  Radiophony  does  not  appear  to  be  an  effect  produced  by  the  transverse 
vibration  of  the  receiving-plate,  as  in  the  ordinary  transverse  vibration  of  a 
plate." 

This  follows  from  the  facts  that  it  (1)  produces  equally  well,  and  without 
any  break  of  continuity,  all  successive  sounds  from  the  gravest  to  the  mott 
acute;  (2)  that  in  the  same  way  it  produces  in  a  continuous  manner  various 
accords  on  changing  the  speed;  and  (3)  variations  in  the  thickness  or  breadth, 
with  the  same  speed,  do  not  alter  either  the  pitch  or  the  quality  of  the  resulting 
sound. 

In  the  case  of  opaque  plates  in  the  receiver,  the  intensity  of  the  sound  pro- 
duced decreases  rapidly  with  the  thickness,  while  with  transparent  plates  the 
intensity  docs  not  change.  (4)  A  cracked  or  broken  plate  gives  equally  good 
results  as  if  whole.  These  facts  show  that  the  plate  cannot  vibrate  transversely 
by  its  elasticity. 

"B.  The  nature  of  the  molecules  of  the  receiver  and  their  mode  of  aggre- 
gation does  not  appear  to  play  a  prominent  part  in  the  production  of  the 
sounds."  The  nature  of  the  substance  does  not  seem  to  affect  in  any  way  the 
quality  of  the  sound  produced.  Ordinary  and  polarized  light  produce  the 
same  effect. 

"  C.  Radiophonic  action  seems  to  be  the  result  of  an  action  taking  place  at 
the  surface  of  the  receiving-plate."  The  intensity  of  the  sounds  produced  de- 
pends on  the  nature  of  the  surface.  Any  change  in  this  affects  the  intensity  of 
the  sound.  Thus,  substances  which,  like  white-lead,  zinc-white,  chrome-yel- 
low, etc.,  absorb  few  rays  when  covering  the  receiving-plate,  cause  but  a  feeble 
sound.  On  the  other  hand,  bitumen,  India  ink,  platinum-black,  lamp-black, 
etc.,  greatly  augment  the  intensity.  The  best  receiver  found  was  a  plate  of 
thin  mica  with  the  blackened  face  toward  the  ear.  The  influence  of  the  sur- 
face is  shown  especially  by  coating  thin  paper  or  cloth  with  lamp-black,  which 
produces  a  strong  sound,  though  without  the  lamp-black  scarcely  any  effect  is 
noticed. 

It  follows  that  radiophonic  sounds  result  from  the  direct  action  of  radia- 
tions on  the  receiver.  By  varying  the  amount  of  the  rays  received  by  dia- 
phragms, the  intensity  changes  ;  and  by  using  polarized  light,  with  a  crystal  of 
tourmaline  for  a  receiver,  variations  of  intensity  are  noticed,  when  the  polarizer 
or  analyzer  is  rotated,  conesponding  to  the  variations  in  the  amount  of  the 
rays  transmitted. 
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M.  Mercadier  produced  radiophonic  effects,  not  only  by  the  light  of  the 
sun  and  that  of  the  electric  lamp,  but  also  by  the  lime-light,  the  petroleum- 
lamp  fed  with  oxygen,  an  ordinary  coil-oil  lamp,  a  gas-jet,  and  a  hot  spiral 
of  platinum  wire.  There  seems  to  be  no  difference,  except  in  intensity,  among 
the  sounds  produced  by  these  different  sources.  M.  Mercadier  shows  that 
"  radiophonic  sounds  are  chiefly  produced  by  those  radiations  of  great  wave- 
length which  are  known  as  calorific  rays."  Using  a  gas-jet,  and  interposing 
plates  of  colored  glass  between  it  and  the  wheel,  he  finds  that  but  little  effect 
is  produced  by  the  red  glass,  while  the  green  diminishes  the  intensity  of  the 
sound  to  a  certain  extent,  and  the  blue  diminishes  it  very  much  more. 

Using  the  rays  of  the  spectrum  of  the  electric  light,  and  concentrating 
isolated  portions  upon  the  instrument,  no  sound  was  heard  from  the  extreme 
violet  to  the  yellow  of  the  spectrum,  but  the  orange  rays  first  produced  an 
effect.  The  intensity  of  the  sound  increased  in  the  red,  and  reached  a  maximum 
in  the  obscure  rays  beyond  the  red,  then  decreased  very  rapidly.  Radiophonic 
effects  arc  therefore  produced  principally  by  the  red  and  ultra-red  rays,  that 
is  to  say,  by  rays  of  great-wave  length.  This  conclusion  was  still  further 
verified  by  using  as  a  source  of  heat  a  dish  of  copper  heated  by  an  oxyhy- 
drogen  jet.  The  sounds  were  clearly  produced,  even  after  the  jet  was  extin- 
guished, and  gradually  diminished  in  intensity  as  the  copper  plate  cooled  off. 

C.  E.  C. 

On  the  Influence  op  Temperature  on  the  Musical  Pitch  of  Har- 
monium Reeds.  By  Alex.  J.  Ellis  :  Paper  read  at  the  Royal  Society,  Febru- 
ary 3,  1831.  Notice  in  Nature,  February  17,  1881. — The  author  shows,  by  ob- 
servations on  Appunn's  reed-instrument,  that  the  pitch  of  such  reeds  is  affected 
by  temperature  to  the  amount  of  one  vibration  in  ten  thousand  per  degree 
Fahrenheit,  the  reed  being  flattened  by  heat,  and  sharpened  by  cold.  This  is 
about  twice  the  change  sustained  by  a  tuning-fork  from  the  same  cause. 

C.  R.  C. 

Physiology  of  the  Eustachian  Tube.  By  Dr.  Fournie  (Congres  de 
Reims)  :  Iteoue  mensuelle  de  laryngologie,  <V otologic,  et  de  rhinologie,  No.  3, 
Vol.  L,  October,  1880. — 1.  The  Eustachian  tube  is  always  open  and  in  direct 
communication  with  the  air  of  the  pharynx. 

2.  The  tubal  muscles  (the  peristaphylinus  internus  and  extern  us,  and  the 
pharyngostaphyline  fascia)  are  intended  by  their  contraction  to  shut,  and  not 
to  open  the  tube. 

In  reply  to  those  who  hold  that  the  permanent  patulenee  of  the  tube  must  be 
dangerous  for  the  mcmbrana  tympani,  and  at  the  same  time  a  bad  condition 
for  hearing,  because  of  the  incessant  penetration  of  sonorous  waves  into  the 
middle  car  by  the  Eustachian  tube,  M.  Fournie  made  the  following  experi- 
ments : 
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He  showed  that,  by  means  of  tubes  varying  in  their  inside  diameter  from  1 
to  4  mm.,  the  ticking  of  a  watch  easily  heard  through  the  tube  of  4  mm.  in 
diameter  was  not  heard  through  the  narrowest  tube.  Hence,  the  Eustachian 
tubes  being  of  about  the  latter  small  measure  in  diameter,  it  follows  that  the 
sounds  produced  in  the  body,  of  the  voice  and  others,  are  not  heard  through 
the  Eustachian  tube.  In  a  second  experiment  Fournie  showed,  by  an  arrange- 
ment of  retorts  and  capillary  tubes,  that  ordinary  burning-gas,  even  when 
under  some  pressure,  does  not  pass  through  a  capillary  tube,  if  this  latter  is 
closed  at  one  end.  Hence,  as  this  is  the  condition  in  the  middle  ear  and 
Eustachian  tube,  the  latter  being  a  capillary  tube  closed  at  one  end,  no  fear 
need  be  entertained  that  violent  expiratory  movements  can  endanger  the 
membrana  tympani,  even  admitting  that  the  tube  is  always  open.  This  same 
experiment  proves  that  air  cannot  press  through  the  Eustachian  tubes  except- 
ing under  certain  pressure,  and  as  such  pressure  can  be  exercised  only  by  the 
tubal  muscles,  it  follows,  according  to  M.  Fournie,  that  these  muscles  exercise 
a  constrictive  influence  on  the  tube,  and  a  dilating  one,  as  is  generally  held. 

Aural  Diseases  axd  their  Relations  to  Diseases  of  tiie  Uterus.  (Des 
affections  auriculaires  et  de  leurs  rapports  avec  celles  de  l'utt'rus.)  I.  Baha- 
Toux :  Revue  mensuelle  de  laryngologie,  d' otologic,  et  de  rhinologie,  No.  1,  Vol.  I., 
August,  18S0,  Bordeaux. — This  work  is  divided  into  seven  chapters,  as  fol- 
lows: 1.  Aural  diseases  at  puberty.  2.  Aural  diseases  appearing  periodically 
with  the  menses.  3.  Diseases  of  the  ear  at  the  menopause.  4.  Diseases  of  the 
ear  supervening  upon  pregnancy.  5.  Diseases  of  the  ear  supervening  upon 
acute  diseases  connected  with  the  menstrual  flow.  C.  Difficulties  in  hearing 
consecutive  to  uterine  affections.  7.  Aural  maladies  inducing  difficulties  in 
menstruation. 

In  the  above-named  chapters  we  fail  to  see  anything  that  has  not  been 
observed  by  all  aurists,  and  which  are  not  to  be  considered  as  very  much  more 
than  post  hoc  rather  than  propter  hoc.  In  fact,  we  have  long  considered  the 
slight  difficulties  of  hearing  which  sometimes  appear  in  females  already  dis- 
eased in  their  ears,  during  menstruation,  as  far  more  important  than  the  slight 
relapses  which  may  occur  in  any  aural  patient  during  any  intestinal  derange- 
ment. As  for  the  point  maintained  by  the  author  in  Chapter  VII.,  that  a  reci- 
procity exists  between  the  uterus  and  the  ears,  so  that  uterine  maladies  may  be 
induced  by  aural  diseases,  we  regard  it  as  purely  fanciful  on  the  author's  part, 
and  therefore  far  from  proven.  Reflex  neuroses  probably  exist  between  all 
parts  of  the  body,  as  all  are  more  or  less  correlated  areas  through  the  sympa- 
thetic system,  and,  in  so  far  as  the  author  of  this  brochure  brings  that  fact 
before  the  mind  of  the  profession,  the  better  it  is  for  the  patients;  but  we  must 
all  beware  of  proving  too  much,  or  we  shall  keep  truth  forever  "  at  the  bottom 
of  the  well." 
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Foreign  Bodies  in  the  Ear.  By  Dr.  E.  J.  Moure  :  Eevve  mensuelle  de 
laryngologie,  Wotologie,  et  de  rhinologie,  No.  3,  Vol.  L,  October,  1S80. — In 
this  paper  the  author  gives  an  account  of  foreign  bodies  in  the  ear,  and  the 
means  for  removing  them,  the  use  of  the  syringe  being  justly  preferred  by  him. 

Three  cases  occurring  in  his  own  practice  are  given,  viz. :  a  small  shell  in 
the  ear  of  a  child  nine  years  old  ;  a  grain  of  wheat  imbedded  in  cerumen  in 
the  ear  of  a  child  five  years  old  ;  and  a  pearl  shirt-button  in  the  ear  of  a  child 
thirteen  years  old,  all  of  which  were  successfully,  quickly,  and  painlessly  re- 
moved by  syringing  with  warm  water. 

On  TnE  Movements  of  tiie  Musculus  Tensor  Tympani  in  the  Dog. 
Bockendaiil  :  Archiv  far  Ohrenheilkun.de,  Vol.  XVI.,  Part  4 — From  a  series 
of  interesting,  original,  and  carefully  conducted  experiments,  Bockendaiil 
draws  the  following  conclusions  : 

1.  The  muscular  tensor  tympani  in  both  the  dog  and  cat  is  an  active  factor 
in  hearing,  from  its  influence  on  the  tension  of  the  membrana  tympani. 

2.  Its  action  produces  chiefly  a  revolution  of  the  hammer,  and  a  consequent 
increased  tension  of  the  two  unequal  halves  of  the  membrana  tympani ;  the 
axis  of  revolution  is  almost  parallel  with  the  manubrium  mallei. 

3.  Every  tone  is  responded  to  by  a  contraction  of  the  muscle,  which  can  be 
recognized,  directed  upon  the  muscle  itself,  and  also  at  the  point  of  insertion 
of  its  tendon  upon  the  bone. 

4.  The  intensity  of  the  tone  exercises  an  increasing  influence  on  the  con- 
tractions of  the  muscle. 

5.  The  higher  tones  are  responded  to  by  greater  contractions  of  the  muscle 
than  lower  tones. 

G.  With  continuous  tones  a  tetanus  of  the  musculus  tensor  tympani  is  pro- 
duced. 

The  Cochlea  of  the  Ornithorhynchus  Platypus  compared  with  that 
of  Ordinary  Mammals  and  of  Birds.  By  Urban  Pritchard,  M.D.,  F.R.C.S., 
Aural  Surgeon  of  King's  College  Hospital :  Read  before  the  Royal  Society, 
London,  December  9,  1880,  by  Professor  Huxley,  Sec.  R.S. 

(Abstract.) 

General  form  of  the  cochlea  of  the  duckbill  or  orhithorhynchus. — This  cochlea 
consists  of  a  somewhat  curved  tube,  about  a  quarter  of  an  inch  (0.3  mm.)  in 
length,  and  one-twentieth  of  an  inch  (1.26  mm.)  in  diameter,  projecting  for- 
ward from  the  cavity  of  the  vestibule  and  embedded  in  the  substance  of  the 
petrous  bone.    It  is  nearly  horizontal,  and  is  slightly  curved  outward. 

In  section  the  tube  is  first  oblong,  with  its  greatest  diameter  from  top  to 
bottom,  then  somewhat  triangular,  and  finally  oval,  with  its  greatest  diameter 
from  side  to  side.  It  terminates  in  a  slightly  enlarged  rounded  extremity,  flat- 
tened from  top  to  bottom. 
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Comparison  with  typical  mammals  and  fords.— In  general  form  the  duck- 
bill's cochlea  closely  resembles  that  of  the  bird,  and  is  very  different  to  the 
spiral  cochlea  of  the  ordinary  mammal.  The  two  first  differ,  however,  in  that 
the  duckbill's  is  more  curved,  and  curved  outward  instead  of  inward,  as  in  the 
bird.  The  enlarged  apex  of  the  former  is  rounded,  that  of  the  bird  oval.  The 
typical  mammalian  cochlea-tube  differs  from  that  of  the  duckbill,  in  being 
spiral  instead  of  merely  curved,  in  tapering  from  commencement  to  apex, 
and  in  being  much  longer.  Lastly,  the  axis  of  the  spiral  cochlea  is  horizontal, 
whereas  that  of  the  curved  one  is  vertical. 

The  internal  arrangement  and  minute  structure  of  the  duckhilVs  cochlea.— 
The  interior  of  the  tube  is  divided  horizontally  into  two  seals  by  a  parti- 
tion, the  inner  portion  of  which  is  thick  and  bony  (lamina  ossea)  ;  the  outer, 
thin  and  membranous  (lamina  membranacea)  ;  a  third  scala  is  formed  by  a 
delicate  membrane  (membrane  of  Reissncr)  proceeding  fronAhe  upper  surface 
of  the  lamina  ossea  to  the  inner 1  wall  of  the  tube. 

The  upper  and  larger  division  is  the  scala  vestibuli,  and  this  communicates 
posteriorly  with  the  vestibule ;  the  lower  is  the  scala  tympani.  These  two 
are  united  at  the  apex  of  the  cochlea  by  means  of  an  oval  opening,  helico- 
trema.  The  third,  a  small  triangular  tube,  is  the  ductus  cochlea;,  or  scala 
media,  and  this  constitutes  the  membranous  labyrinth  ;  it  contains  the  endo- 
lymph,  and  is  entirely  separate  from  the  other  two  seals,  which  contain  the 
epilym'ph.  The  ductus  cochlea?  is  lined  with  epithelium;  the  seals  vestibuli 
and  tvmpani  with  endothelium. 

The  lamina  ossea  is  a  wedge-shaped  mass  of  modified  bone  attached  to  the 
lower  part  of  the  outer  wall  and  the  outer  part  of  the  floor  of  the  tube.  Its 
inner  free  margin  presents  a  deep  groove  (marginal  sulcus),  the  lower  lip  of 
which  projects  farther  inward  than  the  upper.  The  lamina  ossea  does  not  ex- 
tend to  the  apex  of  the  cochlea,  and  thus  allows  of  the  communication  be- 
tween the  seals  vestibuli  and  tympani. 

The  ductus  cochles  is  triangular  in  section,  the  floor  is  formed  by  the  inner 
po-tion  (limbus)  of  the  lamina  ossea  and  a  strong  membrane  (men.brana  basi- 
lars) which  stretches  from  the  lower  lip  of  the  sulcus  to  a  mass  of  connective 
tissue  (ligamentum  cochles)  adherent  to  the  inner  wall  of  the  coeblea.  The 
inner  wall  of  the  ductus  is  formed  of  this  ligamentum  cochhs;  and  the  outer 
wall  or  sloping  roof,  by  the  delicate  membrane  of  Reissner.  which  springs 
from  the  upper  surface  of  the  limbus,  and  is  attached  to  the  upper  part  of  the 
ligamentum  cochles. 

The  membrana  basilaris  is  composed  of  three  fibrous  layers:  the  lower, 
longitudinal ;  the  middle,  transverse :  and  the  upper,  formed  of  very  fine  trars- 


I  In  describing  the  position  of  the  parts  in  the  duckbill's  cechiea,  the  median 
line  of  the  body  is  taken  as  the  centre ;  in  the  spiral  cochlea,  the  modiolus  or  axis. 
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verse  fibres.  There  are  two  blood-vessels  running  longitudinally  in  the  lower 
layer. 

The  ligamentum  cochlea;  is  a  somewhat  triangular  mass  of  connective  tissue 
with  numerous  blood-vessels,  which  in  its  upper  portion  run  longitudinally, 
and,  with  the  epithelium,  form  the  stria  vascularis. 

Tiic  membrane  of  Reissner  is  composed  of  a  delicate  basement-membrane, 
with  the  endothelium  of  the  scala  vestibuli  on  its  upper  surface,  and  epithelium 
on  its  under  surface ;  here  and  there  blood-vessels  may  be  traced  on  it,  running 
from  the  limbus  to  the  ligament,  and  in  some  places  these  vessels  form  convo- 
luted knots. 

The  epithelium  lining  the  ductus  cochlea  varies  according  to  its  position  : 
that  lining  the  membrane  of  Reissner  is  composed  of  a  single  layer  of  hexago- 
nal cells;  in  the  sulcus  they  are  rounded;  on  the  inner  part  of  the  membrana 
basilaris  and  the  lower  portion  of  the  ligament  they  are  cuboid  ;  on  the  upper 
part  of  the  ligament  they  are  very  peculiar,  and  resemble  the  transitional  va- 
riety closely  packed  together.  In  the  deeper  part  of  the  layer  run  numerous 
longitudinal  blood-vessels,  and  this  forms  the  already  mentioned  stria  vascu- 
laris. The  remaining  portion  of  the  epithelial  layer  that  lies  on  the  lower  lip 
of  the  sulcus,  and  on  the  outer  portion  of  the  membrana  basilaris,  is  devel- 
oped into  the  so-called  organ  of  Corti. 

This  organ  of  Corti  consists  of  a  double  row  of  rods  (of  Corti),  united  at 
their  upper  ends  and  separate  below;  they  stand  on  the  membrana  basilaris, 
and  with  it  form  a  triangular  tunnel. 

The  rods  of  both  rows  have  cylindrical  shafts  and  enlarged  extremities; 
the  upper  ends  of  the  inner  row  are  rounded,  and  fit  in  corresponding  concav- 
ities of  the  outer  row.  A  delicate  process  projects  inward  from  the  upper  part 
of  each  of  the  rods,  the  processes  of  the  outer  ones  lying  above  those  of  the 
inner. 

Rows  of  hair-cells  are  arranged  on  either  side  of  these  rods — one  1  to  the 
outer  side  and  three  to  the  inner.  Below  the  three  inner  rows  are  situated  rows 
of  nuclear  cells  (cells  with  well-marked  nuclei,  but  no  regular  cell -wall) — the 
cells  of  Deiters.  Lying  on  the  lower  lip  of  the  sulcus  is  a  small  mass  of  nu- 
clear cells,  and  there  is  a  row  of  these  cells  at  each  of  the  lower  angles  of  the 
triangular  tunnel. 

The  inner  and  outer  side  of  the  organ  of  Corti  is  formed  of  modified  col- 
umnar cells.  A  reticulate  membrane  covers  the  rods  and  hair-cells,  the  hairs 
of  which  project  through  certain  circular  meshes  of  the  membrane. 

Covering  the  limbus,  crossing  the  sulcus,  and  covering  the  organ,  is  a 
mucoid  layer,  the  membrana  tectoria. 


1  Since  presenting  this  communication  I  have  discovered  a  second  row  of  hair- 
culls  in  this  position. 
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Nerve-filaments  pierce  the  upper  lip  of  the  sulcus  and  pass  to  the  hair-cells 
and  nuclear  cells  of  the  organ. 

The  organ  of  Corti,  with  the  membrana  basilaris  below  and  the  mcmbrana 
tectoria  above,  form  the  lamiua  membranacea. 

The  ductus  cochleae  commences  as  a  delicate  tube,  no  doubt  connected  in 
some  way  with  the  saccule  of  the  vestibule.  Its  termination  is  very  peculiar : 
instead  of  ending  with  the  lamina  ossea,  where  the  organ  of  Corti  ends,  it  is 
continued  around  the  apex  of  the  cochlea  to  form  three-fourths  of  a  circle.  Just 
past  the  end  of  the  lamina  it  forms  a  circular  tube ;  at  the  other  side  of  tbe 
apex  it  enlarges  into  an  oval  chamber  (lagena)  which  terminates  at  the  base  of 
the  lamina  ossea.  This  lagena  is  lined  by  epithelium,  chiefly  cuboid,  but  with 
one  large  patch  of  nerve-epithelium,  like  the  thorn-cells  and  bristle-cells  found 
in  the  maculae  acusticae  of^the  vestibule  (Qua?:  Jour,  of  Micros.  Science,  p.  379, 
1876). 

The  cochlear  branch  of  the  auditory  nerve  passes  through  the  bone  on  a 
level  with  the  floor  of  the  tube,  but  to  its  outer  side.  It  gives  off  lateral 
branches  all  along  to  the  lamina,  and  its  terminal  fibres  go  to  the  lagena.  The 
lateral  branches  pass  through  a  ganglionic  mass,  similar  to  the  ganglion  spi- 
rale,  and  then  on  through  the  lamina,  close  to  its  lower  surface,  finally  perfo- 
rating the  upper  lip  of  the  sulcus  by  a  single  row  of  holes  (habenula  perforata) 
and  entering  the  organ  of  Corti  as  already  described. 

Comparison  of  the  minute  structure  of  the  cochlea  of  the  duckbill  with  that 
of  typical  mammals. — From  the  foregoing  description  the  duckbill's  cochlea 
is  shown  to  be  so  unmistakably  mammalian  in  type  that  merely  the  differences 
will  here  be  noted. 

The  lamina  spiralis  membranacea  increases  in  width,  and  so  do  its  compo- 
nent parts,  from  base  to  apex  of  the  spiral  cochlea ;  in  the  duckbill's  this  widen- 
ing takes  place,  but  not  nearly  to  such  an  extent  as  in  the  spiral  cochlea. 

Tae  rods  of  Corti  in  the  duckbill  are  not  so  well  developed  as  in  the  typical 
mammal. 

The  membrane  of  Reissner  in  this  monotreme  presents  blood-vessels  on  its 
surface  with  convoluted  knots;  these  I  have  never  found  nor  read  of  in  this 
situation  in  any  other  mammal.  The  vas  spirale  of  the  ordinary  mammal  is 
represented  by  two  vessels  in  the  duckbill. 

The  course  of  the  cochlear  nerve  necessarily  differs  in  the  two  forms  of 
cochlea. 

But  the  great  difference  is  found  in  the  presence  of  the  lagena  at  the  end 
of  the  duckbill's  ductus  cochleae;  this  has  never  been  found  in  mammals,  but 
is  found  in  birds,  reptiles,  and  amphibians. 

Comparison  with  the  bird. — A  brief  description  of  the  bird's  cochlea  will 
be  found  in  my  paper,  in  extenso ;  in  this  abstract  I  projiosc  only  noting  the 
similarities  and  dissimilarities. 

The  scahe  tyinpani  iu  each  type  of  cochlea  correspond. 
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There  is  no  scala  vestibuli  in  the  bird,  the  seala  media  (ductus)  occupying 
the  whole  of  the  upper  division  of  the  tube. 

The  membrane  of  Reissner  and  stria  vascularis  is  represented  by  the  tegu- 
mentum  in  the  bird. 

The  lamina  ossea  corresponds  to  the  quadrilateral  cartilage,  and  the  liga- 
mentum  cochlea}  to  the  triangular  cartilage  of  the  bird. 

There  are  no  rods  of  Corti  iu  the  bird;  the  hair-cells  are  more  numerous, 
and  their  component  hairs  are  united  together  iuto  a  spine. 

The  nervc-ribres  pierce  the  quadrilateral  cartilage  by  numerous  rows  of 
holes,  instead  of  one  row,  as  in  the  duckbill  and  other  mammals. 

Tlie  lagena,  with  its  macula  acustica,  is  found  both  in  the  bird  and  duck- 
bill, but  in  the  former  is  a  direct  continuation  of  the  ductus,  'whereas  in  the 
latter  it  is  connected  by  means  of  a  constricted  tube.  Moreover,  the  ductus 
of  the  duckbill  makes  three-fourths  "of  a  turn,  but  that  of  the  bird  is  nearly 
straight. 

General  conchtsions  arrived  at  by  the  research. — Although  the  outer  form  of 
this  monotreme's  cochlea  resembles  that  of  the  bird  in  being  nearly  straight, 
yet  its  internal  arrangement  is  decidedly  mammalian. 

The  general  acoustic  apparatus  of  the  duckbill's  cochlea  is  not  nearly  so 
extensive  as  that  of  the  ordinary  mammal,  nor  is  its  organ  of  Corti  so  well 
developed. 

Lastly,  the  duckbill's  cochlea  possesses  an  addition,  the  lagena,  which  is 
not  found  in  any  other  mammal,  but  which  is  found  in  the  bird,  reptile,  and 
amphibian.  Thus  it  presents  a  distinct  link  between  the  cochlea  of  the  higher 
mammals  and  that  of  the  lower  vertebrates. 

In  conclusion,  I  desire  to  give  my  most  hearty  thanks  to  the  many  Austra- 
lian friends  who,  by  their  zeal  in  my  cause,  have  provided  me  with  specimens 
of  the  ornithorrhynchus  in  such  a  good  state  of  preservation  as  to  allow  of 
their  microscopic  preparation  and  examination. 

Ivory  Exostosis  in  botii  Ears  Successfully  Removed  by  Operation. 
Georoe  P.  Field:  The  Lancet,  Jan.  8,  15,  1881. — Mr.  Field,  who  has  already 
reported  the  removal  of  these  growths  from  the  ear  by  means  of  the  dental 
engine,  lias  again  given  to  the  profession  his  interesting  experience  in  these 
difficult  cases.  It  is  the  opinion  of  this  otologist  that  this  instrument  is  the 
only  one  which  will  penetrate  with  any  certainty  such  pre-eminently  hard  and 
unyielding  growths  of  the  petrous  bone.  In  the  case  formerly  reported  he 
operated  seven  times  on  large  ivory  growths  completely  filling  both  ears,  the 
patient  being  seven  hours  under  chloroform  and  ether.  The  density  of  these 
tumors  can  scarcely  be  imagined  unless  one  has  actually  drilled  into  them. 

These  tumors  were  considered  by  Toynbee  as  depending  entirely  upon  the 
gouty  and  rheumatic  diatheses.  Other  authorities,  among  them  Tn'uuet,  think 
they  are  only  to  be  found  in  syphilitic  subjects  ;  and  Gruber  believes  such  dis- 
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eases  may  influence  their  production.  Mr.  Field  h:mself  lias,  in  no  single  in- 
stance, discovered  a  trace  of  gout  or  syphilis  in  any  of  his  cases,  but  he  rather 
believes  that  they  are  often  due  to  a  chronic  inflair.niation  of  the  walls  of  the 
external  meatus,  such  as  might  be  produced  by  sea-batliing.  In  both  of  his  cases 
of  double  ivory  exostosis  the  patients  were  in  the  habit  of  bathing  constantly 
d:iy  after  day  in  the  sea,  and  they  both  attributed  their  ear-mischief  to  this  cause 
alone.  In  confirmation  of  this  theory  the  aquatic  habits  of  the  Hawaiian 
islanders  are  instanced  as  influencing  these  growths,  a  fact  pointed  out  by  Dr. 
Clarence  J.  Blake  (quoting  from  Professor  Wymaii),  who  lias  described,  in  a 
paper  published  in  this  journal,  a  number  of  the  crania  of  these  people,  where 
exostoses  were  found  in  the  external  auditory  meatus. 

Von  Troltsch  says  that  considerable  pain  is  always  felt  in  these  tumors 
when  they  are  touched;  Mr.  Field  has  not  found  this  to  be  the  case  in  his  own 
experience.  He  says  they  usually  occur  bilaterally,  are  covered  with  white, 
smooth  skin,  and  are  hairless  ;  they  are  of  ivory  consistency,  and  arise  near  the 
orifice  of  the  meatus.  Such  growths — true  ivory  exostoses — in  other  parts  of 
the  body  would  be  called  hyperostoses.  Their  development  is  insidious,  and 
they  occur  in  apparently  healthy  organs.  Their  very  existence  is  not  suspected, 
until  the  patient  discovers  that  his  hearing  is  rapidly  failing  him,  while  the 
absence  of  pain  might  lead  him  to  regard  it  at  first  as  a  trivial  matter. 

Mr.  Field  continues,  quoting:  "The  ivory  exostosis  has  been  observed,  to  be 
much  more  common  in  men  than  in  women.  It  arises  from  a  broad  hase  in 
the  posterior  wall  of  the  external  meatus,  either  as  a  long,  bony  ridge,  or  as  a 
normal  tumor  or  tumors.  This  form  is  acquired,  and  not  congenital.  Its 
growth  is  not  rapid,  nor  have  we  often  any  signs  of  inflammation  until  the 
patient  becomes  suddenly  deaf  from  the  complete  occlusion  of  the  meatus  and 
consequent  irritation  set  up  thereby."  The  pedunculated  form  of  exostosis,  on 
the  other  hand,  is  rapid  in  growth,  and  the  suppuration  is  plentiful  and  very 
offensive. 

"When  ivory  exostoses  are  multiple,  they  do  not,  as  a  rule,  cause  a  great 
amount  of  deafness.  They  are  not  confined  to  the  posterior  wall — three  of 
them  are  often  found  growing  from  opposite  sides,  and  they  become  so  wedged 
into  one  another  that  they  cannot  close  up  altogether,  and  a  triangular  space 
is  therefore  left  between  their  apices.  They  are  usually  found  nearer  the  mera- 
brana  tympani.  As  regards  the  return  of  these  growths — true  ivory  exostoses 
— Mr.  Field  states  that  in  the  case  operated  upon  by  him  three  years  ago  there 
has  been  no  return  of  deafness.  The  case  now  under  review  is  similar  in  almost 
every  particular  to  the  one  just  alludeel  to.  The  patient  was  a  gentleman  in 
good  health,  but  complained  of  severe  deafness,  attributable  to  a  compact 
growth  of  bone  filling  up  both  ears.  lie  stated  that  as  long  as  he  could  re- 
member he  had  suffered  from  earache  from  time  to  time. 

In  1866,  when  a  midshipman  in  the  Royal  Navy,  he  first  observed  he  was 
becoming  eLaf,  and  began  to  suffer  iucreasiug  pains  in  the  cars,  but  does  not 
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remember  ever  having  any  discharge  from  tliem.  He  attributes  bis  deafness  to 
sea-bathing,  and  states  that  at  times  in  hot  climates  "he  almost  lived  in  the 
water."  Deafness  in  this  case  finally  became  so  great  that  he  was  obliged  to 
leave  the  service,  and  in  1879  he  placed  himself  under  the  care  of  Mr.  Field. 
Both  ears  were  now  closed  by  a  bony  growth,  which,  on  examination,  proved 
to  be  a  large  ivory  exostosis,  and  in  each  ear  they  were  found  to  arise  from  the 
posterior  wall  of  the  externa]  auditory  meatus.  The  chief  symptoms  were  the 
distressing  feeling  of  fulness  and  pressure  in  the  ears,  and  the  deafness.  (The 
only  test  made  of  the  hearing-power  was  with  the  watch,  which  was  heard  on 
contact  with  the  right  ear  and  two  inches  from  the  left.)  He  had  tinnitus 
annum.  The  growths  filled  up  both  ears,  extending  from  about  a  quarter  of 
an  inch  from  the  orifice  to  within  a  short  distance  of  the  tympanic  membrane. 
On  January  29,  1880,  the  patient  was  placed  under  chloroform,  and  with  the 
"  American  "  dental  engine  Mr.  Field  proceeded  to  drill  through  the  grow  th 
in  the  right  ear.  The  help  of  three  assistants  was  found  to  be  necessary  in 
performing  this  operation — one  to  give  chloroform,  one  to  work  the  treadle  of 
the  engine,  and  one  to  hold  the  steel  guard  in  the  ear,  which  is  used  to  prevent 
any  risk  from  the  slipping  of  the  drill  when  in  motion.  Help  is  also  required 
to  sponge  and  to  syringe  with  cold  water,  to  keep  away  the  blood  which  fills 
up  the  meatus  with  great  persistency,  anel  often  prevents,  for  a  time,  a  view  of 
the  bone.  After  fifty  minutes'  steady  drilling  he  succecdeel  in  getting  a  fiue 
drill  through  the  growth.  The  greatest  caution  was  found  to  be  necessary  to 
prevent  injury  to  the  ear.  On  February  11th  the  opening  was  enlarged,  the 
patient  being  forty-five  minutes  under  chloroform.  On  March  2d  he  operated 
for  fifty-five  minutes  on  the  left  side  in  a  similar  way,  and  in  this  ear  two  tub- 
sequent  operations  were  necessary — one  on  March  24th,  lasting  foity  minutes, 
and  one  on  April  17th,  half  an  hour. 

The  methoel  of  procedure  in  the  operation  was  as  follows  :  The  patient  was 
placed  on  a  high  couch  four  feet  from  the  ground,  with  his  head  resting  on  a 
pillow,  and  the  side  to  be  operated  on  must  be  propped  up  toward  a  good 
light.  The  patient  was  placed  at  this  height  because  the  dental  engine  is 
adapted  to  a  high  chair,  and  the  cable  through  which  the  power  is  transmitted 
to  the  drill  will  not  reach  an  ordinary  sofa.  After  chlorofoim  has  been  ad- 
ministered an  assistant  holds  a  steel  guard  in  position  around  the  growth,  the 
guard  having  been  made  beforehand  to  fit  the  exostosis.  Mr.  Field  had  a 
guard  made  for  his  operations,  of  soft  copper,  very  thin,  and  small  enough  to 
pass  between  the  growth  anel  the  anterior  wall  of  the  meatus;  one  end  was 
fitteel  to  pass  behind  the  growth  of  the  right  siele,  anel  the  other  end  to  pass 
behind  anel  fit  the  left  exostosis.  When  the  shape  of  both  guards  has  bu  n 
thus  obtained  by  actual  measurement,  a  steel  one  is  made  for  the  operation. 
Mr.  Fielel  generally  begins  with  a  small  drill,  anel  subsequently  enlarges  the 
opening  witli  a  larger  instrument.  It  is  not  necessary  to  previously  cut  through 
the  skin,  for  the  drill  may  be  used  for  that  purpose.    A  small  hole  is  first 
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made  by  the  side  of  the  steel  guard,  avoiding  the  base  of  the  tumor,  as  there 
is  nothing  to  indicate  the  direction,  and  a  slip  would  be  attended  with  the 
utmost  danger  to  the  life  of  the  patient.  The  blood,  notwithstanding  all  pre- 
cautions, will  be  sure  to  fill  up  the  meatus  ;  even  if  successful  in  perforating  the 
the  base  of  the  tumor,  the  operator  may  find  himself  in  a  very  unexpected  and 
unenviable  position.  Mr.  Field  has  found  it  best  to  work  very  slowly,  con- 
stantly taking  out  the  instrument  to  sponge  or  syiinge  away  the  blood,  and 
thus  for  an  instant  or  so  get  a  view  of  the  bone.  The  operation,  as  may  be 
seen  by  the  description,  is  necessarily  very  tedious,  and  by  no  means  an  easy 
one;  with  the  greatest  care  unforeseen  contretemps  may  arise.  Mr.  Field  is 
very  particular  to  impress  upon  the  reader  the  importance  of  having  several 
assistants  at  hand  ;  in  his  last  operation  on  the  left  ear  one  assistant  was  ab- 
sent, and,  having  to  hold  the  guard  himself  while  directing  the  drill,  the  former 
slipped,  the  membrana  tympani  was  injured,  and  slight  facial  paralysis  was 
set  up.  The  facial  nerve  must  have  been  injured  by  the  instrument,  which 
probably  penetrated  the  wall  of  the  tympanum  and  the  aqueduct  of  Fallopiu». 
The  paralysis  was  cured,  a  part  of  the  treatment  consisting  in  the  use  of  gal- 
vanism, and  the  perforation  in  the  membrane  closed. 

Mr.  Field  regards  the  operation  as  one  of  extreme  difficulty,  and  adds  that 
any  serious  complication  in  carrying  it  out  adds  largely  to  one's  anxiety.  The 
patient  afterward  did  remarkably  well,  and  regained  his  hearing  in  both  ears. 

The  records  of  the  above  case  are  full  of  interest,  and  the  frank  relation  of 
every  mistake  is  much  to  the  credit  of  the  writer,  and  greatly  increases  the 
value  of  his  work. 

Case  of  Perforation  op  Membrana  Tympani  from  Ascaris  Lumbri- 
coides.  Lewis  W.  Reynolds:  Lanret,  October  23,  1880. — The  reporter  was 
called  to  see  a  woman,  aged  thirty-five  years,  three  or  four  months  advanced  in 
pregnancy.  She  had  vomited  several  round  worms,  and  some  had  also  been 
discharged  from  the  nostrils;  subsequently  others  were  passed  per  rectum. 
Santonine,  followed  by  compound  scammony  powder,  was  administered,  and  a 
great  many  more  were  passed  per  rectum.  Three  or  four  hours  after  taking 
the  medicine,  and  after  having  previously  suffered  all  night  from  intense  ear- 
ache, a  worm  was  discovered  protruding  from  each  ear,  and  both  ears  were 
bleeding;  subsequently  others  came  away  from  the  ears;  one  of  them  was 
four  inches  long,  with  the  diameter  of  a  small  goose-quill.  Two  weeks  after 
the  first  visit  the  doctor  was  called  and  found  her  perfectly  insensible,  having 
been  so  for  about  six  hours ;  she  was  roused  again,  however,  the  attack  ap- 
pearing to  be  hysterical,  and  gradually  improved  in  health. 

The  last  report  of  this  case  was  about  a  month  subsequent  to  the  above, 
when  blood  was  found  to  have  been  trickling  from  her  ears  and  down  her 
throat  for  several  days  ;  the  latter  was  coughed  up.  The  meatuses  were  exco- 
riated, and  a  large  perforation  was  said  to  exist  in  both  membrana  tympani; 
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the  sense  of  hearing  was  but  little  impaired.  Dr.  Reynolds  believes  that  tlie 
membranes  were  perforated  by  the  passage  of  the  ascarides ;  he  considers  that, 
in  addition  to  being  vomited,  some  must  have  crawled  up  the  oesophagus  into 
the  f  luces,  thence  soin?  found  their  way  into  the  nasal  passages,  and  others 
into  the  Eustachian  tubes,  perforating  the  tympanic  membranes,  and  being 
elischargeel  by  the  external  auditory  meatus. 

Tiie  Removal  op  FoREieix  Bodies  from  the  Ear.  Editorial:  Lancet, 
November  13,  1880. — The  editor  asserts  that  "  the  danger  of  using  instruments 
for  the  removal  of  foreign  boelies  in  the  ear  cannot  be  too  much  insisteel  on  or 
too  constantly  borne  in  mind."  Further,  he  believes  that  "  in  no  case  what- 
ever should  any  instrument  be  employed  until  a  thorough  prolongeel  trial  of 
well-elirecteel  syringing  has  been  made  anel  found  to  fail."  The  reviewer  fails 
to  see  why  the  "well-elirecteel"  use  of  instruments  is  attendeel  with  greater 
danger  than  well-directed  syringing.  Evil  results  from  syringing  are  by  no 
means  infrequent;  but,  however  great  the  injury  thus  done,  the  operator  feels 
safe  in  retreating  behind  statements  similar  to  those  quoted.  The  syringe  is  a 
most  dangerous  instrument  in  unskilful  hands,  and  it  may  be  stateel  that 
any  untrained  manipulator  can  seriously  injure  the  ear  in  attempting,  by  any 
method,  the  extraction  of  foreign  boelies,  anel  it  would,  therefore,  be  the  safest 
plan  for  him  to  let  them  alone.  It  is  very  seldom,  indeed,  that  a  foreign  body, 
when  introeluced  into  the  ear,  causes  any  injury  before  efforts  at  extraction  are 
commenced. 

Two  Cases  of  Fracture  of  the  Skull  in  Children  aged  Six  Years. 
Salford  Royal  Hospital,  under  the  care  of  Mb.  Walmslet:  Lancet,  October 
9,  1830. — Fracture  of  the  base  of  the  skull,  at  the  early  age  of  six  years,  has 
rarely  been  reported,  although  the  frequency  of  falls  from  a  considerable  height 
is  one  of  the  experiences  of  the  childhood  of  a  large  class  e>f  people.  The 
first  case  of  the  two  instances  referred  to  was  that  of  a  male  child,  who  fell 
down-stairs,  a  distance  of  about  eight  feet.  He  was  somewhat  unconscious 
whan  seen,  and  there  was  copious  bleeding  from  the  right  ear,  followed  on  the 
next  elay  by  the  discharge  of  scro-sanguineous  fluiel  in  large  quantities.  On 
the  second  elay  after  admission  to  the  hospital,  bilateral  convulsions  appeared, 
recurring  at  intervals  eluring  the  day,  anel  on  the  following  day  the  discharge 
from  the  ear  was  more  profuse,  the  convulsions  appeared  more  frequently,  and 
about  mid-day  he  dicel.  The  post-mortem  examination  revealed  a  fracture 
across  the  middle  fossa  of  the  base  of  the  bkull  anel  of  the  petrous  portion  of 
the  temporal  bone;  there  was  also  a  fissured  fracture  of  the  frontal  bone,  ex- 
tending to  the  coronal  suture  on  each  side.  A  large  clot  of  blooel  was  effused 
between  the  bone  anel  the  dura  mater  at  one  point. 

The  second  case  was  admitted  on  the  same  day  as  the  previous  case;  he 
was  in  an  unconscious  condition,  having  fallen  off  a  swing.  LThcre  was  a  fiee 
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and  copious  bleeding  from  the  left  ear,  with  paralysis  of  the  facial  muscles  on 
the  same  side.  On  the  following  day  the  child  had  recovered  consciousness) 
but  remained  somewhat  stupid  for  some  days  longer.  The  serous  discharge 
from  the  ear,  which  hid  been  very  profuse,  ceased  on  the  second  day,  and  on 
the  sixth  day  the  child  was  bright  and  sharp.  lie  left  the  hospital  in  about 
five  weeks  after  his  admission,  perfectly  well,  with  the  exception  of  the  facial 
paralysis,  which  still  remained.  The  hearing  of  the  left  ear,  it  is  stated,  was 
not  affected  by  the  injury. 

Case  of  Partial  Deafness  Cured  by  an  Attack  of  Typhoid  Fever. 
E.  F.  Wells,  M.D. :  Lancet  and  Clinic,  December  4,  1880. — This  interesting 
case  was  a  farmer,  forty-five  years  of  age.  It  is  stated  that  he  always  had  been 
deaf  to  ordinary  conversation,  but  that  he  could  hear  the  voice  when  loud  and 
spoken  directly  into  the  ears.  During  the  autumn  of  1880  he  had  a  severe  at- 
tack of  typhoid  fever,  with  delirium  and  a  tendency  to  coma;  there  was  also 
increased  deafness.  After  convalescence  began  it  was  observed  that  his  hear- 
ing was  nor. nil,  both  as  regards  conversation  and  sounds  of  high  pitch,  such 
as  the  ticking  of  a  clock  or  a  watch.  The  interest  in  this  case,  it  seems  to  the 
reporter,  if  the  observations  were  correctly  made,  lies  in  the  probable  effect 
of  the  disease  on  the  middle  ear.  Although  a  remedy  of  this  nature  is  not 
available  in  treatment,  the  result  suggests  the  possibility  of  our  being  able  to 
induce  beneficial  changes  by  the  aid  of  drugs  alone  in  certain  cases. 

Effect  of  Quinine  on  IIearing.  Remarks  by  II.  N.  Spencer  and  others, 
St.  Louis  Medico-Chirurgical  Society:  St.  Louis  Courier  of  Medicine,  Novem- 
ber, 1880. — Dr.  Spencer,  who  has  taken  great  interest  in  the  subject  of  the 
influence  of  quinine  upon  the  circulation,  said  that  some  years  ago  he  had 
made  some  experiments,  giving  large  doses  (eighty  grains)  of  quinine  to  a 
gentleman  then  attending  medical  lectures,  and  studying  the  effect  upon  the 
circulation,  especially  of  the  car.  In  a  few  minutes  there  was  general  conges- 
tion of  the  vessels  of  the  mcmbrana  tympani,  which  gradually  subsided.  There 
was  deafness  and  tinnitus,  which  disappeared  as  the  influence  of  the  drug 
passed  off.  No  uupleasant  effect  followed  from  the  large  doses  taken.  The 
case  was  kept  under  observation  for  some  three  hours  after  the  administration 
of  the  medicine,  and  the  membrana  tympani  resumed  its  natural  appearance 
gradually  without  any  appearance  of  anaemia  succeeding  to  the  hyperemia. 
Dr.  Spencer  said  that  patients  continually  ascribe  deafness  and  tinnitus  to  the 
use  of  quinine,  and  it  is  impossible  to  determine  in  what  proportion  of  cases 
this  is  really  the  cause  of  their  troubles.  He  believes  it  possible  that,  in  some 
cases,  the  quinine  has  a  permanent  injurious  effect  upon  the  hearing,  just  as 
vasb-motor  disturbances  from  other  causes  than  quinine  may  produce  such 
effects.    Some  persons  are  specially  susceptible  to  such  influences.    Dr.  Spen- 
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cer,  however,  believed  that  he  had  seen  no  case  of  permanent  deafness  that 
could  be  entirely  attributed  to  this  cause;  he  had  always  found  other  causes 
sufficient  to  accouut  for  the  condition  existing. 

Compound  Fracture  of  Petrous  Bone,  Caused  by  Revolver-Bullet — 
Bruising  op  the  Brain — Meningitis — Death.    Under  the  care  of  E.  M. 
James,  Melbourne  Hospital:  'The Australian  Medical  Journal,  September,  1880. 
— The  patient  was  a  man,  twenty-five  years  of  age,  who  had  shot  himself  on 
July  24th,  in  the  right  ear,  with  a  revolver.    After  the  infliction  of  the  wound, 
he  staggered  a  few  steps  and  then  fell,  and  there  was  severe  primary  hemor- 
rhage.   On  examination  there  was  found  to  be  a  lacerated  wound  at  the  bot- 
tom of  the  concha  of  the  right  ear,  involving  the  external  auditory  meatus  ; 
the  parts  around  were  considerably  blackened  with  powder;  blood  was  oozing 
freely  from  the  external  wound.    The  patient  appeared  dazy  and  drowsy, 
keeping  his  eyes  closed,  but  opening  them  languidly  when  disturbed ;  if 
roused,  he  answered  questions,  but  evinced  much  irritability ;  his  speech  was 
muffled,  the  right  side  of  the  mouth  not  moving  in  articulation ;  the  mouth 
itself  was  slightly  drawn  to  the  left  side  ;  the  right  cheek  puffed  during  every 
expiration ;  there  was  marked  hyperoesthesia  about  the  lower  jjart  of  the  neck 
and  shoulders,  especially  on  the,  right  side,  the  patient  crying  out  every  few 
seconds  from  pain;  the  pupils  were  dilated,  but  responded  readily  to  light; 
the  motions  of  the  limbs  were  not  impaired.    The  patient  prayed  that  the  bul- 
let might  be  removed,  as  his  sufferings  were  terrible.    Mr.  James  could  not 
detect  the  bullet  when  lie  passed  a  probe  into  the  meatus  externus,  but  dead 
bone  was  everywhere  detected  in  the  neighborhood  of  the  tympanum ;  he  con- 
cluded that  the  bullet  had  probably  passed  into  the  interior  of  the  cranium. 
The  administration  of  chloroform  was  then  commenced,  and  it  was  at  once 
discovered  that  there  was  perfect  anaesthesia  of  the  conjunctiva  covering  the 
right  eyeball.    Mr.  James  made  a  crucial  incision  behind  the  right  ear,  and 
trephined  from  behind  forward  through  the  upper  part  of  the  mastoid  process 
on  to  the  point  of  a  probe  inserted  through  the  original  wound,  the  trephine 
being  removed,  with  the  circle  of  bone  included,  directly  the  probe  was  reached. 
It  was  now  found  that  the  bullet  could  not  be  distinguished,  and  therefore  it 
was  determined  to  not  make  any  further  search.    On  the  following  day  the 
patient  was  quite  sensible,  and  complained  greatly  of  the  pains  in  the  injured 
ear  and  the  shoulders;  the  pulse  was  84,  the  temperature  100°.    During  July 
20th,  27th,  and  28th  the  fever  increased,  the  temperature  gradually  running  up 
to  105°.    There  was  still  sensibility,  but  occasional  delirium.    The  pulse  was 
85  to  90.    He  was  intolerant  of  light  and  sounds.    On  the  29th,  30th,  and  <$lst 
the  temperature  continued  to  rise,  and  on  the  morning  of  the  last  day  it 
reached  108";  it  fell  rapidly  after  this  to  101°,  and  in  less  than  an  hour  he 
died.   The  pulse  on  the  29th  was  84,  no  report  of  its  condition  was  made  after 
that  date.    Toward  the  last  there  was  much  discharge  from  the  ear,  and  also 
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from  the  use  of  the  galvano-cautery  in  burning  the  naso-pharynx.  In  one  of  the 
cases,  otitis  media  (acuta?)  of  a  serious  nature  occurred  from  the  operation  for 
removing  a  growth  from  the  vault  of  the  pharynx,  attributed  to  the  accidental 
burning  of  the  rim  of  the  Eustachian  orifice.  In  the  other  case  reported,  otitis 
media  purulenta  (acuta  ?)  was  caused  in  the  ear  opposite  from  the  nostril  in 
which  an  operation  was  performed,  and  was  attended  with  symptoms  of  so 
serious  a  character  as  to  threaten  the  life  of  the  patient.  The  author  of  the 
paper  expresses  the  belief  that  the  aural  complication  in  the  case  last  mentioned 
occurred  through  the  conduction  of  a  either  nerve  or  line  of  lymphatics  lead- 
ing from  the  parts  operated  upon  to  the  middle  ear,  or  from  the  passage  of 
superheated  air  from  the  pharynx  to  the  tympanum.  There  are  no  details 
given  ;  the  facts,  however,  should  serve  as  a  warning  to  those  who  treat  affec- 
tions of  the  naso-pharynx  with  cauterizing  agents. 

Examination  of  the  Hearing  of  Two  Hundred  and  Sixty-seven  Chil- 
dren. Weil,  Stuttgart :  Monatschrift  fur  Ohrenheilkunde,  December,  1880. — 
The  statistics  obtained  by  Weil  from  the  examination  of  two  hundred  and 
sixty-seven  children  in  a  foundling  institute  offer  some  points  of  interest, 
although  the  numbers  are  not  as  large  as  could  be  wished. 


Of  207  children,  214  were  boys  and  53  girls: 
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"       diphtheria   2 

"       measles   66 

"       measles  and  scarlet  fever   23 

"       scarlet  fever  and  diphtheria   4 

"       measles  and  diphtheria   5 

"       measles,  scarlet  fever,  and  diphtheria   20 


Hence  122,  or  46  per  cent.,  had  not  suffered  from  the  diseases  of  childhood. 

Eighty-seven  were  unable  to  hear  a  whisper  eight  metres,  and  were  con- 
sidered deaf ;  58  of  these  were  deaf  on  both  sides,  23  only  on  one  side. 

Of  the  122  who  had  never  had  children's  diseases,  as  above,  34,  or  27.8  per 
cent,  were  deaf;  29  on  both  sides,  5  on  one  side. 
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Of  the  145  who  had  had  children's  diseases,  47,  or  31.8  per  cent,  were  deaf, 
4  per  cent,  more  than  the  preceding  class. 

Of  14  who  were  14  years  old,   9  were  deaf,  or  64.2  per  cent. 
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An  increasing  percentage  with  advancing  years,  and,  so  far  as  the  figures  go, 
a  refutation  of  the  popular  idea  that  ear-diseases  heal  of  themselves. 

Of  the  81  deaf  children,  15  had  collections  of  cerumen,  17  subjective 
noises,  22  pain,  4  calcifications,  6  had  had  suppuration,  and  4  still  had  sup- 
puration. 

Thirty  per  cent,  of  all  the  children,  therefore,  heard  badly. 

Foreign  Body  in  the  Ear — Death  en  Consequence  of  Repeated 
Attempts  at  Extraction.  (Corpo  extranho  de  ouvido.  Morte  em  seguida  a 
tentativas  repetidas  de  extraccas) :  0  Correio  Medico  de  Lisboa.  10.  No.  2, 
January  15, 1881. — The  Union  medicale  reports  the  following  interesting  case 
from  the  Imparziale  : 

A  man,  forty- one  years  of  age,  felt  a  piece  of  stone  in  the  right  ear.  Sev- 
eral surgeons  made  attempts  to  extract  it  without  previous  examination  of  the 
parts ;  but  while  doing  their  utmost  for  extraction,  convulsions  took  place, 
speedily  followed  by  paralysis.  The  patient  suffered  subsequently  from  otor- 
rhoea  and  repeated  hemorrhage  from  the  tuba  Eustachii  and  the  external  audi- 
tory canal. 

Three  weeks  after  he  died  of  septicemia.  At  the  post-mortem  there  were 
found  metastatic  abscesses  in  the  inferior  lobes  of  both  lungs  and  in  the  mus- 
cles of  the  right  lower  limb.  In  the  auditory  canal  was  a  fetid  and  volumi- 
nous pus.  The  integuments  of  this  canal  were  lacerated  and  covered  with  a 
pultaceous  secretion  and  granulations.  The  periosteum  was  loosened  from 
the  bone,  which  began  to  show  signs  of  caries.  The  membrana  tympani,  de- 
prived of  its  osseous  connection,  was  pushed  backward  to  the  orificium  of  the 
tuba,  and  the  handle  of  the  malleus  touched  the  oval  window.  All  the  walls 
of  the  labyrinth  were  denuded.  At  the  level  of  the  point  where  the  chorda 
tympani  leaves  the  facial  canal  was  an  irregular  opening  communicating  with 
the  canal ;  the  chorda  tympani  was  lacerated  at  the  level  of  the  fissura  Glaseri. 
There  also  was  an  oval  opening  of  half  a  centimetre  diameter  at  the  fundus  of 
the  tympanic  cavity,  at  the  level  of  the  jugular  vein.  In  the  internal  wall  of 
the  latter  vessel  was  a  yellowish  discoloration  to  an  extent  of  nearly  five  milli- 
metres, infiltrated  with  pus.    But  the  piece  of  stone  tc<is  nowhere  to  be  found, 
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COMPARATIVE  MORPHOLOGY  OF  THE  EAR. 

By  CHARLES  SEDGWICK  MINOT. 

The  present  article  is  the  first  of  a  proposed  series,  intended  to 
present  a  comprehensive  summary  of  our  knowledge  of  the  struc- 
ture of  the  ear.  A  great  amount  of  work  has  been  devoted  to  this 
subject,  and  many  important  discoveries  have  been  made  ;  yet  there 
is,  I  believe,  no  recent  general  review  of  the  matter.  The  articles 
will  be  entirely  compilations.  It  is  my  intention  to  ultimately  re- 
vise them  to  form  a  chapter  in  a  work  on  comparative  histology. 

The  articles  will  all  be  illustrated,  and  will  take  up  the  differ- 
ent classes  of  animals  in  their  proper  order.  The  invertebrates 
will  require  but  a  brief  treatment. 

1,  The  Medus.e. 

The  lowest  animals  known  to  have  auditory  organs  arc  the  me- 
dusoid  jelly-fishes  {Discophori).  These  animals  have  the  general 
shape  of  a  concavo-convex  disk,  and  the  edge  of  the  disk  bears 
various  tentacles,  contains  a  circular  tube  known  as  the  ring  cemal, 
and  is  also  prolonged  into  a  thin  flap— the  velum.  Besides  these 
structures,  this  edge  bears  certain  small  bodies  of  two  kinds:  one, 
13 
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pigmented  spots  regarded  as  ocelli ;  the  other,  containing  concre- 
ments  (otoliths),  and  on  that  account  recognized  as  auditory  organs. 
In  most  jelly-fishes  the  two  sensory  organs  are  quite  separate,  but 
in  the  Acraspeda  an  ocellus  and  Hdrkdrper  are  placed  together  on 
a  common  stalk. 

The  sensory  bodies  are  easily  found ;  thus,  in  the  common 
Aurdia  there  are  sixteen  notches  in  the  edge  of  the  disk,  in  each 
notch  two  little  lappets,  and  between  the  bases  of  each  pair  is  a 
projecting  sensory  body  with  lx>th  pigment  and  eoncrement-spot. 

The  auditory  organs  of  Medusae  have  been  elaborately  investi- 
gated by  the  brothers  Hertwig.'  and  the  presentation  of  their  re- 
sults is  the  fii-st  object  of  the  present  article.  The  sense-corpuscles 
have  been  long  known  to  naturalists,  and  several  of  the  earlier 
writers  have  described  their  varying  distribution  and  numbers  in 
several  species.  There  are  also  fragmentary  observations  upon 
their  histological  structure  recorded  by  certain  authors,  notably 
Gegenbaur,  Fritz  Miiller,  Kolliker,  and  Heuse::.  Haeckel  has  also 
published  descriptions  of  them,  but  unfortunately  is  grossly  in  error 
<>n  important  points.  The  brothers  Hertwig  have,  with  rare  skill 
and  patience,  investigated  these  organs  and  determined  their  princi- 
pal homologies.  They  examined  both  living  specimens,  micro- 
scopic sections,  and  macerated  tissues.  To  harden  the  tissues  for 
cutting  they  were  placed  in  ".5  per  cent,  solution  of  osmic  acid  for 
live  to  fifteen  minutes,  then  colored  in  diluted  Beale's  or  picro- 
carmine,  and  preserved  in  weak  alcohol.  For  cutting,  they  were 
embedded  between  two  pieces  of  liver,  previously  hardened  in 
alcohol  and  cut  out  to  fit  around  the  tissue.  Several  of  their  figures 
have  been  engraved  for  a  treatise  upon  "Comparative  Histology,"' 
and.  by  a  special  arrangement  due  to  the  liberality  of  the  editor  of 
this  journal,  are  herewith  reproduced.  The  velum,  V,  when  rep- 
resented, is  drawn  in  an  unnatural  position,  that  is,  turned  out- 
ward, instead  of  reflected  back  under  the  edge  of  the  disk  and  the 
ring  canal.  R. 

The  auditory  organs  are  of  two  types :  the  first  type  is  found  in 
the  Veisicuhita,  and  is  developed  from  the  ectoderm ;  the  second 

Oscar  and  Richard  Hertwig:  Das  Xerveosystem  und  die  Sinnesorgane  der 
MeJusen.    Monographisch  dargestellt.    Pp.  x.  and  180.  Taf.  I — X.    Leipzig,  18T3. 
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type  is  found  in  the  Trachymedusw  and  Acraxpeda,  and  is  developed 
from  both  ectoderm  and  entoderm.  The  latter  type  offers  the  only 
instances  known  of  the  inner  germ-layer  directly  participating  in 
the  formation  of  an  auditory  organ.  It  is  possible  for  it  to  form 
accessory  parts,  because  it  comes  into  immediate  proximity  with 
the  ectoderm  in  several  places  where  the  mesoderm  is  absent. 
Thus,  in  Fig.  1,  the  ring-canal,  7?,  as  seen  in  a  radial  section 
through  the  edge  of  the  disk,  is  formed  by  an  epithelium  (ento- 
derm) which  runs  close  up  to  the  ectoderm  at  the  base  of  the 
velum,  V. 

The  otocysts  of  the  first  type  present  a  series  of  modifications, 
the  simplest  form  being  an  open  cup  on  the  under  side  of  the 
velum  (Fig.  1,  V)  (the  velum  being  everted).  In  the  higher  form 
the  cup  is  not  only  deepened,  but  its  opening  is  contracted  until  it 
becomes  entirely  closed  over.  We  begin  our  review  with  the  first 
form  as  found  in  Mitrocoma,  and  probably  in  the  American  Tia- 
ropsis,  the  auditory  organ  of  which  lias  been  described  as  an  eve  by 
Louis  Agassiz  ;  and  also  in  Halopsis.  The  two  latter  genera  occur 
on  our  coast,  and  it  is  to  be  hoped  that  some  investigator  will  study 
them.  About  eighty  auditory  cups  are  found  in  MitroGom,a,  in  the 
base  of  the  velum  around  the  edge  of  the  disk  or  umbrella,  there 
being  one  between  every  two  main  tentacles.  A  radial  section 
through  a  cup  (Fig.  1)  shows  its  simple  structure.  The  ring- 
canal,  R,  is  cut  transversely, 
and  is  lined  upon  its  lower 
surface  by  large,  ciliated, 
epithelial  cells.  The  ecto- 
derm, Ec,  comes  down  from 
the  gelatinous  disk  above, 
and  consists  of  very  much 

flattened  epithelial  cells. 

.  Pig.  1. — MUrocoma  anna. — Radial  u*.- n,  through 

YY  hell  it  reaches  the  level  OI     edge  of  di*k  and  an  auditory  cup :    /?,  r'ng  omul ;  &v, 

ectoderm ;  n,  lu'iiro-cpithHiiim ;.  I",  vrlu_i ;  c,  coucre- 
the  ring  canal    it  Suddenly    menteelto;  A, heanng-teUfc 

becomes  a  thickened  neuro-epithelium,  which  has  upon  its  lree 
surface  (sensory?)  hairs,  and  at  its  base  nerve-fibres  and  ganglion- 
cells,  as  indicated  by  the  dotting  in  the  figure.  The  ectoderm 
on  the  under  surface  consists  of  cubical  cells.    l>oth  parts  of  the 
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outer  cell  layer  extend  beyond  the  lower  external  angle  of  the  ring 
canal,  forming  conjointly  a  circular  flap  or  velum,  F,  around  the 
edge  of  the  disk.  These  relations  are  perhaps  more  clearly  shown 
in  Fii>-.  4-,  hut  can  also  he  followed  out  in  Fig-.  3.  In  most  radial 
sections  the  velum  presents  no  especial  peculiarities;  but  such  a 
section  through  an  auditory  cup  shows  that  the  cup  is  formed  by 
an  upward  arching  of  the  velum  to  form  a  little  dome,  character- 
ized not  only  by  its  shape,  but  also  by  striking  differentiations  of 
the  epitheliums  of  the  velum.  The  cells  of 
the  upper  layer  are  much  enlarged  (see  also 
Fig  2,  ee),  their  walls  very  much  thickened, 
so  that  when  the  epithelium  is  viewed  from 

Fig.  2. — Mttrocoma  anrue — Sec-  L 

^SSll^^SSSrik^&  tlie  8Ulface  its  appearance  reminds  one  of  a 
^'^SI^^S   honey-comb.    The  contents  of  the  cells  are 

membrane;  c,  concrement-cells.         1.   n     a    -J  n  1  11 

chietly  fluid,  with  a  small  nucleus  generally 
in  the  base  of  the  cell.  These  cells  cease  abruptly  both  toward  the 
neuro-epithelium  and  the  velum.  The  epithelium  of  the  under 
side,  which  makes  the  lining  of  the  cup,  consists  of  three  kinds  of 
cells,  running  in  bands  parallel  with  the  ring  canal,  and  therefore 
cut  across  in  Fig.  1.  The  outer  band  is  unmodified  epithelium, 
the  middle  band  a  variable  number  of  large  concrement-cells,  c,  the 
innermost  auditory  cells  (JIdrsellen),  h.  The  concrement-cells  are 
large,  projecting  above  the  level  of  the  rest  of  the  epithelium,  and 
are  distinguished  by  containing  an  irregularly  spherical  concretion, 
with  a  small  depression  at  one  point  of  its  surface.  The  concretion 
is  attached  to  the  free  end  of  the  cell,  where  the  cell-nucleus  also 
lies;  is  soluble  in  acids  without  formation  of  bubbles,  and  therefore 
probably  composed  of  calcic  phosphate  with  an  organic  basis. 
There  are  ten  to  twenty  of  these  cells  of  various  sizes  in  each  cup. 
The  concretions  are  regarded  as  otoliths.  The  third  band,  nearest 
the  ring  canal,  is  formed  by  very  delicate  HorseUen,  three  to  five 
to  each  concrement-cell.  They  have  each  an  auditory  hair,  while 
their  bases  taper  down  to  fine  threads. 

The  essential  features,  then,  of  the  organ  under  consideration 
arc  :  a  cluster  of  JIdrsellen  of  typical  form,  outside  of  which  is  a 
smaller  number  of  concrement-cells,  both  kinds  being  developed 
from  the  ectoderm  of  the  under  side  of  the  velum.    The  modifi- 
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cations  of  the  organ  are  produced  by  variations  in  the  size  and 
shape  of  the  whole,  and  in  the  size,  shape,  and  number  of  the 
auditory  and  concreinent-cells. 

As  before  mentioned  in  the  majority  of  the  VesiciUata,  the  cup 
grows  deeper  and  becomes  a  closed  sack.  As  this  otocyst  is  essen- 
tially the  same  in  all  the  remaining  species  of  this  group  studied 
by  the  brothers  Hertwig,  it  will  suffice  to  give  the  results  obtained 
from  Aequorea  forskalea,  a  species  estimated  to  have  the  astonish- 
ing number  of  six  hundred  otocysts.  The  most  important  points 
are  illustrated  in  a  radial  section  (Fig.  3).  The  ring-canal,  It,  and 
velum,  V,  occupy  the  same  relative  positions  as  before.  The  thick- 
ened ciliated  ueuro-epithelium  lies  just  outside  the  ring-canal.  Be- 
tween the  neural  band  and  the  base  of  the  velum  intervenes  the 
otic  vesicle,  upon  the  upper  wall  of  which  are  the  concreinent- 
cells,  c,  usually  several  irregularly  distributed,  sometimes  only 
one.  On  the  inner  walls  are 
the  Uorsellen,  quite  numerous, 
and  larger  than  in  Mitrocoma. 
The  lower  side  is  of  course  not 
open,  hut  closed  by  epithelium. 
The  section,  however,  still 
plainly  indicates  how  the  shut- 
ting took  place  by  the  gradual 
approximation  of  the  rim  of 

the  CUp  toward  its  own  centre,    otocyst:  R.  ring  canal:  e,  concrement-cellK ;  to,  wall 
*  of  the  vesicle  ;      hearing-cells;  1,  velum;  71,  nerve. 

This  is  especially  shown  by  the 

course  of  the  so-called  supporting  membrane  (Stutzlamella,  cf' 
Fig.  4, s),  a  structureless  sheet  which  lies,  on  the  one  hand,  between 
the  ectoderm  and  the  ring  canal;  on  the  other,  between  the  upper 
and  lower  epithelium  of  the  velum.  In  Aequorea  the  lamella 
passes  over  the  Hdrzellen  and  concrement-cells,  and  down  through 
the  outer  wall  of  the  vesicle,  but  does  not  pass  round  below.  In 
other  words,  the  growing  together  has  not  extended  so  far  as  to  in- 
clude the  lamella.  The  minute  structure  of  the  parts  requires  a 
short  additional  description.  In  the  first  place,  it  is  to  he  espe- 
cially noticed  that  the  outer  epithelium  of  the  otocyst  is  a  simple 
layer,  the  singular    honey-comb-like  cells  of   Mitrocoma  being 
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absent.    The  eonerement-eells  project  with  rounded  ends  above 
the  epithelium,  contain  little  protoplasm,  and  a  basally  placed  nu- 
cleus.    The  concretion  is  normally  pear-shaped  (but  easily  dis- 
torted by  reagents),  the  pointed  end  being  attached  to  the  thick 
membrane  over  the  free  end  of  the  cell.    The  sensory  cells,  h, 
are  small,  but  may  be  more  easily  studied  in  the  allied  genera 
Obelia  and  Phialidium.    Each  cell  has  one  hair,  an  oval  nucleus, 
a  tapering  base,  and  a  lamellar  projection,  running  toward  the 
base  of  the  eoncrement-cell,  essentially  as  in  Mitrocoma.  The 
hearing-cells  have  their  long  axis  always  oblique,  that  is,  never 
perpendicular  to  the  surface  of  the  epithelium.    The  ffirzeUen 
sit  upon  a  mass  of  cells  and  fibres  (Fig.  3,  n),  which  also  help  to 
close  the  lower  side  of  the  vesicle.    The  same  structure  can  be  de- 
tected in  the  open  cup  of  Mitrocoma  under  the  epithelium  along- 
side the  auditory  cells  (Fig.  1,  /<)• 

We  pass  now  to  the  second  type  of  auditory  apparatus,  which  is 
found  in  the  Trachymedusm  and  Acraspeda.    The  Ocellata  have 

no  organ  of  hearing.    In  the  sec- 
ond type,  as  in  the  first,  the  essen- 
tial elements  are  hair-cells  and  eon- 
crement-cells,  but  the  latter  are 
derived,  not  from  the  ectoderm, 
but  from   the  inner  germ-layer. 
The   interesting  development  of 
the  organ  was  followed  by  prepa- 
rations of  young  Cunina  lativen- 
tris.    At  a  point  where  the  audi- 
tory apparatus  is  to  be  formed,  the 
lining  of  the  ring  canal  develops 
an  outgrowth  of  a  few  cells,  which 

Pig  4  -Camna  lativentrt*.- «adi»i  section        ]  the  ectoderm  out  before  them, 
through  the  auditory  knob :  B,rlafi  canal;  Ec,  F 

aS&Jf  This  outgrow*  takes  place  in  the 

entodenniC  cell  derived  from  ring  canal ;  «,  sup-         ,         f  ]iel,ral  epithelium, 

porting  lamella.  lu     ■  . 

iust  above  the  base  of  the  velum.  The  cells  from  the  entoderm  be- 
Jcome  eonstricted  off  from  their  connection  with  the  ring  canal, 
alld  it  soon  projects  like  a  small  tentacle,  which  ultimately  *  con- 
victed around  its  base  (Fig.  4,  //).    The  ectoderm,  covermg  the 
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rod  or  knob,  becomes  a  simple  epithelium,  as  in  Cunina,  etc.,  or 
may  be  developed,  in  part,  into  auditory  cells,  as  in  the  Geryonidw 
(Fig.  6).  The  entodermic  or  axial  cells,  on  the  other  hand,  give 
rise  to  tlie  conerements  (Fig.  4,  c). 

In  the  simplest  form,  found  in  the  Aeginidre,  the  neuro-epithe- 
lium  around  the  base  of  the  knob,  and  some  of  the  ectodermal 
cells  upon  it,  become  converted  into  the  sensory  cells,  bearing  long 
hairs  (Fig.  4),  which  reach  up  around  the  sides  of  the  knob.  The 
concretions  vary  in  number;  in  Cunina,  there  are  usually  two  in 
the  distal  ends  of  the  knob.  The  concrement-cells  resemble,  in  a 
general  way,  those  of  the  Vesiculata.  The  concretion,  however, 
possesses  a  more  crystalline  character,  which,  in  some  species,  is 
very  marked.  The  axial  cells  are  much  flattened  and  form  a  sin- 
gle row;  the  nucleus  occupies  nearly  the  whole  thickness  of  the 
cell.  They  are  separated  by  a  prolongation  of  the  supporting 
membrane  from  the  ectoderm  of  the  knob,  and  this  membrane  ex- 
tends down  through  the  neuro-epithelium  to  the  cell,  a,  originally 
a  part  of  the  wall  of  the  ring-canal.  In  this  manner  a  trace  of  the 
original  connection  of  the  axis,  with  the  entoderm,  is  permanently 
preserved.  The  outer  epithelium  of  the  knob  bears  short  hairs, 
which  cross  the  long,  stiff,  curving  hairs  of  the  auditory  bolster 
[Gehdrpolsti  /•),  B.  From  observations  on  several  members  of  this 
family,  it  appears  that  nerve-fibrilke  enter  the  knob,  and  that  the 
hair-bearing  cells  have  tapering  bases,  which  probably  become 
connected  with  the  fibrillse ;  hence,  it  is  supposed  that  the  epithe- 
lium of  the  knob  has  auditory  functions. 

The  essential  features  of  this  arrangement  then  are,  that  a 
knob  with  an  entodermic  axis  grows  up  at  a  point  in  the  neuro- 
epithelium  and  becomes  constricted  at.  its  base.  The  terminal,  or 
the  terminal  and  penultimate  cells  of  the  axis, develop  conerements 
of  phosphate  (?)  of  chalk  with  an  organic  basis.  The  ectoderm 
over  the  knob  and  around  its  base  is  converted  into  the  sensory 
hair-bearing  epithelium.  Modifications  are  produced  by  varia- 
tions in  shapes  and  proportions  of  the  part.  Thus,  in  Aegiaopsls 
'mediterranean  the  knob  is  pear-shaped,  with  a  single  large,  spheri- 
cal concrement  (cf.  Fig.  5);  in  Cunina  tol  muris  the  bolster  is  so 
prominent  that  it  forms  a  distinct  papilla. 
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In  the  family  of  Trachynemidae,  homologous  structures  are  pre- 
served, with  an  advance  of  organization  in  some  forms.  The  knob 
is  smaller,  and  there  is  no  distinct  bolster,  although  the  epithelium 
around  the  base  of  the  knob  bears  sensory  hairs,  which,  however, 
are  of  the  same  length  (in  Aglaura)  as,  or  shorter  (in  RhopaUnema, 
Fig.  5)  than,  the  hairs  upon  the  knob.  The  young  of  the  last-men- 
tioned genus  have  at  first  four  simple  knobs  closely  similar  to  those 
of  Aglaura  ;  but  when  older  they  then  acquire  eight,  which  attain 
a  higher  differentiation  in  that  a  proliferation  of  the  ectoderm  takes 
place,  forming  a  circular  wall  around  the  base  of  the  knob.  The 

wall  grows  upward  and  gradu- 
ally closes  over  the  knob,  leav- 
ing for  a  long  time  a  small 
opening  (Fig.  5),  which,  how- 
ever, ultimately  disappears.  In 
^X^s^^^^A^0  this  manner  a  closed  otocyst 
'-*:.Y? «i t2$&5       ?q  frtvm<»fl  Rtrilrinolv  similar  to 


is  formed,  strikingly  similar  to 
that  of  Aequorea,  which  has  a 

Fig  5—Rhopalonema  ve'atum.—  Horizontal  opti-  *     "  . 

cfti  section  of  otocyst.  stm  open:  //,  knobs:  c.  con-  different   developmental  U1S- 

crement;  u>,  wall  of  vesicle;  Be,  ectoderm;  support  r 

ing  lamella.  tOVV.     The  Walls  of  the  OtOCVSt 

(Fig.  5)  are  composed  of  two  epithelial  layers,  and  hold  a  fluid  in 
which  the  knob  is  suspended. 

In  the  Geryonidae  there  is  a  further  departure  from  the  primi- 
tive form,  which  causes  a  very  interesting  approximation  to  the 
otocysts  of  molluscs  and  the  higher  animals.    The  organs  in  ques- 
tion are  vesicles,  which  agree  in  all  the  essential  points  of  their 
structure  with  the  otocysts  last  described  (of  the  Trachynemidae),  but 
their  position  is  changed  from  the  exposed  surface  to  an  inward 
place,  where  they  are  embedded  in  the  gelatinous  tissue  of  the  disk. 
The  knob  is  suspended  from  the  side  of  the  vesicle  farthest  away 
from  the  surface,  just  as  we  should  expect.    The  walls  of  the  ves- 
sels are  lined  by  a  single  layer  of  epithelium,  so  that  we  are  forced 
to  conclude  that  the  sac  was  formed   by  the  sinking  in  of  the 
knob.    The  axis  of  the  knob  consists  of  two  cells,  the  distal  one 
with  a  large  concrement  (Fig.  6,  c).    The  ectoderm  on  one  side  is 
simple;  on  the  other  side  of  the  knob  is  differentiated  into  large 
hair-cells,  h,  with  stout,  curving  hairs.    Owing  to  the  position  of 
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Fig.  f>. — "armariiut  fiastata. — Oto- 
oyst  seen  from  the  surface  :  h,  hearing- 
cells  :  C,  concrement ;  !*>,  wall  of  vesi- 
cle ;  n  and  nerves. 


the  otocyst  the  nerve-fibrillse  have  to  run  some  distance.  They  are 
gathered  into  two  nerves,  which  pass  around  the  walls  of  the  vessel 
(Fig.  6,  n  and  »'),  to  enter  the  base  of  the  knob. 

The  Acraspeda  have  an  auditory  knob,  quite  similar  to  that  of 
the  Goryonidse,  but  presenting  certain 
important  peculiarities,  of  which  only 
three  need  be  mentioned  here  :  First, 
the  otic  organ  is  closely  combined  with 
the  ocellus,  which  is  placed  either  di- 
rectly upon,  or  in  close  proximity  to, 
the  knob.  This  relation  can  be  seen  in 
our  common  Aurelia.  Second,  the  knob 
is  sunk  in  a  little  depression  and  covered 
over  by  two  lappets.  This  disposition 
is  intermediate  between  the  free  expo- 
sure of  the  knob  and  its  shutting  in  in  a 
vesicle  entirely  closed  and  embedded  in 
the  gelatinous  tissue  of  the  disk.  Third, 
in  some  species  the  otolith  is  not  a  com- 
pact concretion,  but  a  mass  of  small,  crystal-like  deposits  (e.  g.,  An- 
relict),  which  are  deposited  in  the  entodermic  axis.  Without  fur- 
ther details,  it  is  evident  these  organs  belong  to  the  second  type  we 
have  considered. 

The  manner  in  which  the  knob  is  developed  is  essentially  the 
same  as  for  a  simple  tentacle,  which  is  an  ectodermal  tube  iilled 
with  a  rod  of  cells  from  the  ectoderm.  We  are  therefore  justitied 
in  regarding  the  auditory  knobs  as  specialized  tentacles.  They  are 
entirely  distinct  from  the  auditory  organs  of  the  Vesiculata,  which 
are  developed  from  the  velum,  as  we  saw  above. 

No  experiments  have  yet  been  made  to  demonstrate  the  audi- 
tory functions  of  the  organs  we  have  described.  Yet  their  struc- 
ture leaves  little  opportunity  tor  questioning  the  physiological 
value  assigned  to  them.  It  is  evident  that  the  exposed  external 
position  offers  no  valid  objection  to  the  view  advanced,  for  not  only 
does  embryology  teach  us  that  the  auditory  organs  are  developed 
from  the  exposed  ectoderm,  but  in  some  animals,  such  as  the  com- 
mon cray-lish,  the  ear  is  an  open  pit.    Positive  evidence  is  offered 
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by  the  sensory  cells  with  their  long,  stiff  hairs,  and  by  the  concre- 
ment-cells,  with  their  mineral  deposits,  otoliths.  It  is  true  that  the 
otoliths  of  most  animals  are  free  bodies  in  the  interior  of  the  oto- 
cyst,  although  they  are  attached  to  the  walls  of  the  vesicle  in  the 
Tunicates  and  many  worms.  Yet  they  probably  always  arise  as  a 
deposit  in  one  of  the  cells  of  the  epithelial  lining  of  the  otocvst,  as 
Fol1  has  shown  to  be  actually  the  case  in  certain  molluscs.  In  view 
of  these  close  resemblances  of  organization  with  undoubted  oto- 
cysts,  the  concrement-organs  must  be  regarded  as  unquestionably 
auditory  in  function. 

In  the  Medusae  we  find,  as  it  were,  the  auditory  organs  in  their 
origination.  General  sensory  cells  become  in  the  Yesiculata  hear- 
ing-cells by  entering  into  relation  with  a  concrement-cell.  In  the 
remaining  Medusre,  excepting  the  Ocellata,  a  rudimentary  tentacle 
becomes  constricted  around  its  base,  sensory  cells  are  developed 
upon  or  around  it,  and  concretions  (otoliths)  are  formed  in  its  ento- 
dermic  axis.  Both  types  acquire  a  higher  development  by  coining 
to  lie  in  pits,  which  may  afterward  close  over,  forming  shut  vesicles 
filled  with  fluid. 


;  Hermann  Fol :  £tudes  6ur  le  D.  veloppement  des  Mollusques.    Paris,  1873. 
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GIDDINESS  AND  MIDDLE-EAR  DISEASE. 

By  H.  N.  SPENCER,  A.M.,  M.D., 

ST.  LOUIS. 

The  intimate  relationship  existing-  between  certain  regions  and 
organs  of  the  body,  and  the  effect  by  a  peculiar  influence  which 
disorders  of  one  part  may  exercise  upon  another,  are  facts  which 
have  long  been  recognized,  if  they  have  not  been  understood. 
Much  has  been  contributed  in  a  comparatively  recent  period  to  our 
knowledge  upon  this  subject,  and  nothing  has  conspired  more  to 
the  advancement  of  practical  medicine  and  surgery.  The  media 
of  this  influence  between  regions  remotely  situated  relative  to  each 
other  are  of  course  in  those  established  channels  of  intercommunica- 
tion which  regulate  life  and  health  in  the  organism.  It  is  well 
understood  that  there  exists  a  more  intimate  physiological  relation 
between  some  regions  than  others,  and  there  are  constituted  thus 
areas  of  community,  or,  what  Woakes  is  pleased  to  term  "corre- 
lated areas." 

It  is  my  purpose  to  illustrate,  by  means  of  cases  from  practice, 
some  of  the  relationships  of  the  labyrinth,  to  point  out  the  signifi- 
cance of  a  symptom  which  often  perplexes  the  medical  adviser,  and 
to  show  the  determining  influence,  which  diseases  of  the  middle  ear 
exercise  in  the  production  of  this  phenomenon. 

Any  disturbance  of  the  equilibrium  can  only  result  from  a  dis- 
turbance of  the  labyrinthine  contents,  whether  the  causes  opera- 
ting to  produce  it  are  intrinsic  or  extrinsic.  It  may  be  well  at  the 
Outset  to  hold  up  in  contrast,  however,  the  marked  distinction  that 
exists  between  the  effects  produced  in  the  operation  of  these  widely 
differing  causes.  Any  serious  trouble  having  its  origin  within  the 
labyrinth  is  to  be  recognized  by  the  suddenness  and  profundity  of 
the  attack  induced,  its  abrupt  termination,  its  distressful  conse- 
quences upon  the  hearing,  and  its  want  of  recurrence;  whereas,  the 
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giddiness  which  is  produced  by  causes  operating  from  without 
bears  a  certain  relation  in  time  and  intensity  to  the  operating  force — 
these  forces  being,  for  instance,  pressure  from  products  of  inflam- 
mation or  consequences  of  inflammation  within  the  cavum  tym- 
pani,  or  circulatory  pressure,  or  pressure  from  the  arachnoid  cavity 
in  the  direction  of  the  labyrinth  (Weber-Liel).  I  think  it  important 
to  make  the  line  of  distinction  here  between  diseases  of  the  laby- 
rinth and  aural  neuroses  very  broad,  and  much  of  the  vagueness 
which  has  hitherto  attached  to  the  subject  is  relieved.  Where 
there  appearto  be  difficulties  in  the  way  of  a  differential  diagnosis, 
thev  vanish  when  a  history  of  the  case  is  made  to  throw  light 
upon  them. 

I  am  inclined  to  think  that  the  neurosis  may  become  a  habit, 
and  may  at  last  give  rise  to  structural  changes  as  vaso-motor  dis- 
turbances of  the  function  of  the  kidney  produce  kidney  disease, 
and  as  the  brain  is  found  affected  after  puerperal  eclampsia;  or,  to 
use  an  illustration  nearer  at  hand,  as  an  actual  inflammation  of  the 
middle  ear  follows  the  continued  reflex  irritation  consequent  upon 
the  process  of  dentition.  I  am  inclined  to  think  this,  for  I  have 
observed  that  it  does  not  require  the  same  intensity  of  cause  to  pro- 
duce the  same  effects,  as  a  case  progresses,  which  was  required  in 
the  beginning,  or.  in  other  words,  the  proximal  and  the  distal  dis- 
turbances do  not  continue  to  bear  a  fixed  relation  to  each  other. 
From  this  premise  it  seems  to  me  that  it  is  not  an  unwarrantable 
deduction  to  state  that  we  may  have  just  in  this  influence  an  ex- 
planation of  many  cases  of  a  high  degree  of  deafness  and  dis- 
tressing; tinnitus  winch  we  cannot  refer  altogether  to  deflections  in 
the  conducting  apparatus. 

After  the  experiments  of  Flourens,  Vulpian,  (xoltz,  Boettcher, 
Cyon,  Mach,  and  others,  and  the  valuable  work  which  has  been 
done  by  Hughlings-Jacksoh,  Ferrier,  and  Gowers,  no  one  can  con- 
tribute to-day  a  better  service  to  otology  than  he  who  assists 
toward  the  further  clearing  up  of  the  ground  winch  these  investi- 
gators have  first  broken. 

Dr.  Edward  Woakes*  has  placed  the  profession  under  lasting 

*  Deafness,  Giddiness,  and  Noises  in  the  Head.  By  Edward  Woakos,  M.D. 
Second  Edition.    H.  K.  Lewis.    London,  1880. 
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obligations  to  himself,  whether  his  views  in  regard  to  the  etiology 
of  giddiness  and  noises  in  the  head  are  entirely  accepted  or  not. 

I  submit  these  cases,  and  make  no  claim  for  interest  in  this 
communication  further  than  the  value  and  significance  which  the 
cases  themselves  possess  and  the  evidence  which  they  may  afford 
in  support  of  the  theory  of  vasomotor  innervation. 

Case  I. — H.  W.  E.  consulted  me  in  the  spring  of  1877.  He  was  a 
highly  educated  gentleman,  and  had  thought  much  upon  a  trouble  which 
affected  him  with  great  alarm.  His  relations  to  a  business  requiring  great 
mental  and  physical  strain  heightened  the  apprehensions  excited  by  symptoms 
of  such  a  serious  nature.  I  give  the  history  of  his  case  in  his  own  words, 
written  September  9,  1878,  at  my  request:  "My  first  sickness  was  in  the  fall 
of  1875,  Previous  to  that  time  I  had  had  no  sickness  of  any  kind  for  twenty 
years.  This  attack  was  clearly  a  chill.  I  began  using  quinine  in  large 
quantities.  During  that  winter  and  spring  I  had  several  attacks.  Late  in  the 
spring  the  nature  of  my  trouble  seemed  to  change.  I  will  give  an  illustration. 
After  a  tiresome  day  and  a  hearty  supper,  I  sat  at  the  piano  drumming,  with- 
out any  feeling  of  discomfort,  excepting  a  very  slight  headache.  A  feeling 
of  dizziness  caused  me  to  lie  upon  a  sofa,  when  instantly  a  sound  of  rushing 
water,  steaming,  hissing,  with  a  pulsating  movement,  shot  through  my  head. 
I  did  not  lose  consciousness,  but  could  neither  stand  nor  sit.  Objects  flew 
around  me,  and  my  head  felt  as  if  it  would  drop  off.  I  procured  help  and 
managed  to  crawl  upstairs.  Nausea  followed  with  vomiting.  The  sounds 
continued  after  the  dizziness  disappeared.  But  a  good  night's  rest  relieved 
me.  I  had  no  chill.  I  charged  the  trouble  to  indigestion  and  malaria,  and 
took  more  quinine.  From  this  time  on  I  have  never  been  free  from  sounds 
and  steaming  in  my  head. 

In  June,  1870,  I  went  to  Washington,  feeling  very  weak.  While  in  the 
hall  of  the  War  Department  I  had  an  attack  similar  to  that  just  described — if 
anything,  more  severe.  The  day  was  very  hot,  but  I  had  not  been  exposed.  A 
physician  who  was  called  prescribed  bromide  of  potassium.  From  Washington 
I  went  to  the  Centennial  Exposition  at  Philadelphia.  I  felt  very  well  until  I 
reached  the  Art  Gallery;  after  looking  at  several  pictures  I  experienced  a  diz- 
ziness and  blowing  which  compelled  me  to  go  out  and  sit  down.  A  second  at- 
tack satisfied  me  that  I  must  return  home.  No  nausea  or  other  sickness.  Appe- 
tite and  digestion  good.  I  recovered  before  reaching  the  house  where  I  was 
stopping,  rode  on  and  walked  several  miles.  The  next  day  I  attempted  to 
visit  the  Zoological  Garden.  All  was  well  until  I  stepped  upon  the  boat.  A 
passing  boat  caused  the  waves  to  rock  the  boat  in  which  I  was.  Symptoms  of 
sea-sickness  caused  me  to  debark  at  once.    The  same  sensation  as  before,  with 
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a  little  nausea.  After  my  return  in  July  to  St.  Louis,  I  had  two  attacks — 
the  first  one  in  the  street,  and  was  assisted  home  by  a  friend.  It  was  as  severe 
as  any  I  had  ever  had.  and  was  followed  by  great  nausea.  But  the  head 
trouble  exceeded  that  in  any  other  case,  and  lasted  for  days.  The  sounds  in- 
creased, and  my  hearing  was  very  defective.  By  advice  of  friends  I  called  at 
your  office  in  the  spring  of  1877." 

Examining  the  ears,  I  found  the  external  auditory  canals  filled  with  inspis- 
sated cerumen.  Exposing  the  drum  heads  by  removal  of  these  masses,  they 
were  found  to  be  very  much  sunken,  the  manubrii  malleoium  being  drawn  up- 
ward, backward,  and  inward,  more  markedly  on  the  right  than  on  the  left 
side.  The  hearing-distance,  after  the  obstructions  had  been  removed,  was: 
right,  t^t,  left,  7%.  A  short  course  of  treatment  and  a  tonic  obtained  for  the 
patient  very  great  improvement.  After  three  weeks  the  hearing  became:  right. 
.m^  left,  n,V  There  has  never  been  a  recurrence  of  the  giddiness,  except 
very  slight  attacks  at  long  intervals,  and  always  associated  with  fits  of  indi- 
gestion. Tiie  tinnitus  has  never  entirely  ceased.  The  case  has  been,  from 
time  to  time,  under  my  care  siuce — the  importance  of  which,  in  all  cases 
of  chronic  inflammation  of  the  middle  ear,  it  is  my  custom  to  urge  for  pal- 
pable reasons  found  in  the  progressive  nature  of  the  disease  and  a  variable 
climate. 

Case  II. — Mrs.  W.,  fifty-six  years  of  age,  consulted  me  January  3.  1881. 
I  am  indebted  for  this  case  to  the  courtesy  of  Prof.  J.  B.  Johnson.  She  pre- 
sented head-symptoms  which  were  very  alarming  to  her  family,  for  which  Dr. 
Johnson  had  wisely  prescribed  bromide  potass.,  together  with  tonics  and  pep- 
sine,  associating  them  with  an  habitual  irritability  of  the  stomach.  Xot  im- 
proving under  this  treatment,  and  taking  cognizance  of  a  considerable  deafness 
which  coexisted,  he  advised  her  to  consult  me.  She  had  noticed  for  several 
vears,  when  she  had  eaten  anything  that  disagreed  with  her,  that  there  would 
commence  "a  beating  sensation  at  the  pit  of  the  stomach,  which  appeared  to 
pass  in  waves  to  the  head,  and  terminated  in  throbbing  in  the  ears,  especially 
the  left."  She  would  occasionally  have,  in  connection  with  these  sensations,  a 
feeling  of  d'stress  in  the  region  of  the  heart.  In  July,  1SS0,  after  eating  a 
radish,  these  symptoms  were  more  aggravated  than  they  had  ever  been,  and 
were  accompanied  with  giddiness.  Ten  weeks  ago  she  had  a  very  severe  at- 
tack, with  nausea  and  vomiting,  after  eating  chicken-salad  and  grapes.  From 
this  time  on  the  throbbing  became  constant,  and  she  suffered  from  giddiness  to 
such  an  extent  that  she  was  never  allowed  to  leave  the  house  without  an  attend- 
ant. The  dizziness  was  worse  in  the  morning  on  rising,  with  a  tendency  to 
fall  over  on  the  left  side,  and  associated  with  nausea.  During  the  day.  stand- 
in"  still  or  sitting  down,  she  could  obtain  no  rest  from  a  sensation  of  swinging 
to  and  fro.  which  would  be  intensified  by  every  movement  of  the  head  to  one 
side  or  the  other,  and  she  had  constantly  to  guard  against  sudden  movements, 
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lest,  with  an  exaggeration  of  the  symptoms,  she  should  fall.  Altogether,  her 
condition  was  one  which  excited  the  greatest  commiseration.  Her  hearing  for 
the  voice  was  very  fair.  The  watch  was  heard  on  the  right  side,  ftftj ;  left, 
The  right  drum  head  was  slightly  opaque,  and  there  was  slight  retraction  of 
the  handle  of  the  malleus.  The  left  was  very  much  sunken,  with  peripheral 
circumscribed  opacities,  and  a  central  spot  of  thinning  involving  the  lower 
two-thirds  of  the  manubrium. 

The  constitutional  treatment  which  had  been  directed  by  Dr.  Johnson  was 
ordered  to  be  continued,  and  in  conjunction  with  local  treatment  her  unfavor- 
able symptoms  gradually  disappeared.  After  four  months,  during  which  time 
she  was  under  treatment  or  observation,  she  left  the  city  for  her  former  home 
in  Pennsylvania,  declaring  that  she  was  entirely  well. 

Case  HI. — J.  T.  D.,  aged  forty-eight  years,  had  had  chronic  suppuiative  in- 
flammation of  both  middle  ears  from  childhood.  lie  came  under  my  care 
August  6,  1878.  The  drum-head  was  entirely  gone  on  the  right  side,  a  stump 
of  the  manubrium  was  left,  the  greater  portion  of  it  having  been  eroded  away. 
On  the  left  side  there  had  been  quite  an  extensive  destruction  of  the  membrane. 
Both  cavities  were  in  a  state  of  profuse  suppuration.  I  shall  not  go  into  any 
detailed  consideration  of  this  feature  of  the  case.  lie  had  been  a  dyspeptic 
for  years,  and  had  observed,  when  suffering  from  the  effects  of  this  dis- 
order, that  his  ears  would  always  be  worse,  and  the  right  ear  worse  than  tin; 
left.  For  several  months  previous  to  his  calling  on  me,  he  had  been  suffering 
from  giddiness,  to  relieve  which  his  physician — to  use  his  words — had  "  ex- 
hausted the  pharmacopoeia."  This  symptom,  when  it  first  manifested  itself,  he 
also  associated  with  his  disturbed  digestion.  The  attacks,  however,  soon  be- 
came more  frequent.  He  had  experienced  several  of  quite  violent  character. 
He  referred  to  one  which  had  occurred  a  short  time  before.  On  getting  out  of 
bed  in  the  morning  he  suddenly  became  dizzy,  and  inclined  to  fall  to  the  right 
side — the  floor  appeared  slanting  to  this  side  at  an  angle  of  forty-five  degrees, 
and  gaining  a  chair  he  seemed  to  be  sitting  on  such  an  inclined  plane.  He 
called  for  help  and  was  assisted  hack  to  the  bed,  when  he  was  taken  with 
violent  nausea  and  vomiting. 

The  suppurative  trouble  yielded  to  treatment,  and  with  this  the  attacks  of 
giddiness  failed.  I  discharged  him  after  five  or  six  months.  About  one  year 
ago  lie  came  again  to  my  office  and  stated  that  his  right  car  was  discharging, 
and  that  he  was  suffering  again  from  giddiness.  He  had  been  to  a  night- 
supper  with  friends,  had  eaten  imprudently,  and  this  was  the  consequence.  A 
few  days  sufficed  to  set  him  right  again.  During  the  past  twelve  months  he 
has  had  several  such  attacks — always  preceded  by  an  attack  of  indigestion— 
and  the  renewed  suppuration  and  the  giddiness  are  concurrent  symptoms. 
The  suppuration  always  proceeds  from  a  bright  red  spot,  more  or  less  swollen, 
posterior  to  and  behind  the  stump  of  the  manubrium. 
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These  are  aggravated  cases  belonging  to  a  larger  class,  which 
present  symptoms  the  slighter  manifestations  of  which  come  com- 
monly under  the  observation  of  the  aural  surgeon.  If  inquiry 
should  he  made,  1  think  in  quite  a  large  proportion  of  cases  of 
chronic  inflammation  of  the  middle  ear  it  would  be  found  that  at 
some  time  or  other,  under  the  influence  of  some  peripheral  irrita- 
tion, this  phenomenon  had  manifested  itself.  I  would  make  a 
earollory  to  this  statement  constitute  the  practical  points  in  this 
paper — to  this  effect :  in  every  case  of  giddiness  the  middle  ear 
should  be  examined  for  the  revelation  of  at  least  one  of  the  dis- 
turbing elements. 

The  two  factors  in  Dr.  Woakes'  theory  are  pressure  from  vessel- 
dilatation,  on  the  one  hand,  and  pressure  from  disturbance  of  the 
normal  relation  of  the  foot-plate  of  the  stapes  to  the  labyrinthine 
contents,  on  the  other. 
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TREATMENT    OF    OTHEMATOMA   BY   MEANS  OF 
PRESSURE  AND  MASSAGE. 

By  CLARENCE  J.  BLAKE,  M.D., 

BOSTON,  MASS. 

The  numerous  discussions  upon  the  subject  of  the  etiology  of 
othematoma  to  be  found  both  in  earlier  and  more  modern  otologi- 
cai  literature,  the  considerable  deformity  usually  following  this 
lesion  and  the  comparative  rarity  of  the  disease,  justify  the  report, 
of  individual  cases,  especially  if  they  have  been  availed  of  to  illus- 
trate any  variation  from  the  treatment  usually  employed. 

In  the  Archiv  fur  Ohrenheilkunde,  XVII.,  2,  Meyer  reports 
three  cases  of  othematoma  in  which  pressure  and  massage  were 
employed  in  treatment,  with  such  good  results  as  to  lead  one  to 
watch  eagerly  for  opportunities  for  testing  the  efficacy  of  these 
procedures  in  similar  cases. 

Two  cases  finally  presented  themselves  at  the  aural  clinic  of 
the  Massachusetts  Charitable  Eye  and  Ear  Infirmary,  one  in  Janu- 
ary and  the  other  in  June  of  the  present  year.  Both  were  males, 
of  light  complexion,  leading  active  out-of-door  lives,  with  no  trace 
ascertainable  of  other  physical  or  of  mental  disability,  and  with  no 
antecedent  or  individual  history  of  insanity  or  intemperance.  In 
both  cases  the  left  auricle  alone  was  affected. 

Case  I.  — M.,  thirty-two  years  of  age,  was  a  healthy  man,  well-developed 
muscularly,  by  occupation  a  metal  engraver,  and  by  profession  a  pedestrian, 
having  attained  the  distinction,  such  as  it  is,  of  champion  short-distance 
walker  in  this  country — a  fact  which,  in  consequence  of  the  severe  and  fre- 
quently repeated  strain  upon  the  muscular  and  circulatory  systems  implied,  may 
have  had  some  bearing  upon  the  causation  of  the  aural  lesion. 

Being  always  liable  to  be  called  upon  to  engage  in  walking  matches,  it  had 
been  his  custom  for  the  past  five  years  to  keep  himself  in  constant  train- 
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ing,  walking  daily  from  ten  to  fifteen  miles,  arid  "spurting"  from  time  to 
time  to  test  his  best  speed.  It  was  this  habitual  and  severe  training  which 
perhaps  accounted  iu  part  for  one  peculiarity  noticeable  on  his  first  examina- 
tion: naturally  of  a  rather  florid  complexion,  it  was  observed  that  on  any 
physical  exertion  or  under  slight  mental  excitement,  such  as  that  incident  to 
th3  examination  of  his  ear,  for  instance,  he  flushed  quickly  and  deeply,  the 
blush  extending  over  the  face,  head,  and  neck,  accompanied  by  a  perceptible 
increase  in  the  fulness  of  the  pulse. 

The  left  auricle  was  deformed  by  a  pronounced  swelling,  slightly  fluctu- 
ating, of  the  same  color  as  the  remainder  of  the  skin,  obliterating  the  superior 
and  posterior  portion  of  the  fossa  of  the  helix,  entirely  covering  the  antihelix 
and  its  fossa,  and  extending  downward  to  the  antitragus  and  over  the  supe- 
rior posterior  half  of  the  concha. 

There  was  neither  pain  nor  tenderness  upon  pressure,  the  posterior  surface 
of  the  auricle  was  smooth  and  firm,  and  the  swelling  of  its  present  magnitude 
had  been  first  noticed  two  days  previously  on  awakening  in  the  morning, 
after  an  unusually  heavy  sleep  induced  by  more  than  the  usual  amount  of  ex- 
ercise taken  the  day  previously. 

A.  small  opening  was  made  at  the  lower  portion  of  the  swelling,  and  about 
two  drachms  or  more  of  bloody  serum  and  a  little  dark  blood  werj  withdrawn  ; 
a  probe  passed  inward  and  upward  swept  freely  throughout  the  extent  of  the 
cavity,  which  was  then  evacuated  as  completely  as  possible  and  a  sponge-dress- 
ing applied  ;  this  was  done  by  means  of  sponge-pads  cut  to  shape  to  correspond 
to  the  normal  contour  of  the  auricle,  adjusted  one  upon  the  anterior  and  the 
other  upon  the  posterior  surface,  and  kept  in  place  by  an  elastic  flannel  band- 
age which  bound  the  auricle  tightly  down  upon  the  head.  On  the  following 
day  a  smaller  amount  of  serum  was  removed,  the  probing  repeated,  and  the 
pads  and  bandage  renewed. 

This  dressing,  with  the  exception  of  the  probing,  which  was  omitted  after 
the  second  day,  was  repeated  daily,  the  serous  accumulation  steadily  dimin- 
ishing, until,  at  the  end  of  a  week,  it  was  evident  that  the  treatment  by  pres- 
sure had  done  all  that  could  be  expected  of  it  and  the  patient  was  referred  to 
Dr.  Douglass  Graham  of  this  city,  for  massage. 

Dr.  Graham  saw  the  patient  four  times — on  January  31st,  February  4th,  7th, 
and  17th — and  applied  massage  for  fifteen  minutes  at  each  visit,  the  tissues 
being  gently  and  firmly  rolled  between  the  thumb  and  finger  with  gradually 
increasing  force  until  the  last  five  minutes,  when  the  pressure  was  as  gradually 
diminished.  Neither  frictional  rubbing  nor  oily  applications  were  employed. 
There  was  no  pain  caused  by  the  massage,  but  it  was  accompanied  and  fol- 
lowed by  an  intense hyperemia  of  the  auricle,  which,  however,  subsided  within 
an  hour  or  two. 

Under  this  treatment  the  skin  became  thinner  and  more  supple,  and  glided 
over  the  cartilage  more  freely.    With  the  thinning  of  the  skin  the  cartilage 
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could  be  felt  more  freely,  and  this  evidently  became  more  uniformly  smootn 
and  firm,  and  the  ear  less  sensitive  to  cold.  "When  last  seen,  early  in  March, 
thi  auricle  had  resumed  its  normal  appearance,  with  the  exception  of  a  small 
hard  nodule  four  millimetres  in  diameter,  just  above  the  antitragus,  the  point 
at  which  the  incision  had  been  made;  the  upper  portion  of  the  auricle  showed 
the  normal  contour  of  its  elevations  and  depressions,  and  the  skin  was  as 
firmly  adherent  as  on  the  other  ear. 

Case  II. — B.,  forty-six  years  of  age,  a  teamster,  awakened  on  the  morning 
of  the  day  of  his  appearance  at  the  clinic,  to  find  a  painless  swelling  at  the 
upper  portion  of  the  left  auricle;  on  the  evening  of  the  previous  day  he  had 
exerted  himself  especially  in  loading  heavy  bales  of  goods. 

The  swelling,  which  was  neither  red  nor  tender,  obliterated  the  fossa  of  the 
antihelix  entirely,  and  the  fossa  of  the  helix  at  its  upper  part  for  a  length  of 
two  centimetres,  extending  upward  to  include  a  portion  of  the  helix,  but  not 
projecting  materially  upon  its  posterior  surface,  and  extending  downward  to 
the  lower  outline  of  the  antihelix,  but  not  encroaching  upon  the  surface  of 
the  concha.  The  patient  had  no  recollection  of  any  blow  upon  the  auricle 
during  the  previous  day,  and  no  cognizance  of  any  pressure  upon  it  during  the 
night.  He  was  a  perfectly  temperate  man,  well  developed  muscularly,  and 
bjing  somewhat  undersized,  was  subject  to  occasional  very  severe  exertion  in 
the  prosecution  of  his  business. 

A  small  opening  was  made  in  the  lower  portion  of  the  swelling,  and  clear, 
serous  fluid  evacuated.  Sponge-pads  and  bandages  were  then  applied,  as  in 
the  previous  case.  But  three  daily  dressings  were  made ;  in  connection  with 
the  last,  and  following  it,  I  employed  massage  in  the  manner  indicated  by 
Dr.  Graham,  and  on  the  fifth  day  the  auricle  had  so  nearly  resumed  its  normal 
appearance  that  the  patient  was  discharged,  with  instructions  to  continue  the 
massage  himself,  and  to  put  in  an  appearance  in  case  of  any  return  of  the 
swelling. 

In  reviewing  these  cases  and  the  success  of  the  treatment  em- 
ployed, it  must  be  considered  that  botli  patients  were  healthy  men, 
with  no  antecedent  history,  so  far  as  could  he  ascertained,  which 
would  indicate  other  than  a  local  and  accidental  cause  for  the 
lesion,  that  both  patients  made  early  application  for  treatment,  and 
were  sufficiently  intelligent  to  carry  out  accurately  the  instructions 
given  them,  which  included,  in  both  cases,  in  addition  to  the  local 
treatment,  directions  for  general  hygiene  and  especially  the  avoid- 
ance, for  the  time  being,  of  any  extra  exertion. 

A  comparison  of  these  cases  with  those  reported  by  Meyer  * 

*  Reviewed  in  No.  1,  Vol.  III.,  of  this  journal. 


196 


American  Journal  of  Otology. 


emphasizes  the  above-mentioned  advantages,  which  undoubtedly 
contributed  largely  to  the  successful  results.  In  Meyer's  first  case 
the  patient  did  not  apply  for  treatment  until  six  weeks  after  the 
first  appearance  of  the  swelling;  its  incision  was  followed  by  gen- 
eral inflammation  of  the  auricle,  to  which  the  procedure  of  stuffing 
the  cavity  with  charpie  may  have  in  a  measure  contributed  ;  and 
after  the  subsidence  of  the  inflammation,  massage  was  employed 
as  often  as  four  times  daily. 

Without  committing  the  injustice  of  criticising  the  treatment 
in  a  case  known  only  by  report,  I  may  say  that  my  experience  of 
massage,  as  applied  to  the  results  of  inflammatory  affections  of 
other  parts,  would  incline  me  to  use  it  with  great  caution  in  cases 
similar  to  those  which  are  the  subject  of  this  paper,  and  to  defer 
its  use  until  pressure  had  very  nearly  accomplished  the  restoration 
of  the  normal  contour  of  the  auricle. 
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A  NEW  AND  SIMPLE  PROCEDURE  EOR  ASSISTING 
THE  REMOVAL  OF  FOREIGN  BODIES  FROM  THE 
EAR. 

By  E.  D.  SPEAR,  Jr.,  M.D.,  ' 
Aural  Externe,  Massachusetts  Charitable  Eye  and  Ear  Infirmary. 

The  importance  of  a  proper  employment  of  the  simplest  means 
for  removing  foreign  bodies  from  the  ear  has  been  frequently 
spoken  of  by  those  familiar  with  this  class  of  cases,  for  so  many 
instances  of  serious  injury  to  the  deeper-seated  portions  of  the  ear 
are  on  record  that  aurists  have  learned  to  resist  the  temptation  to 
immediately  resort  to  instrumental  means  for  extraction,  and,  in 
ordinary  cases,  incline  to  make  nse  of  the  syringe  alone.'  A  large 
proportion  of  these  cases,  requiring  skill  and  dexterity  in  their 
treatment — which  apply  not  only  for  removal  of  the  foreign  body, 
but  for  treatment  of  injuries  consequent  upon  injudicious  attempts 
at  extraction— would  never  be  seen  in  our  aural  clinics  if  this  rule 
was  more  strictly  followed  by  the  profession  at  large.  It  is  there- 
fore with  the  hope  of  furnishing  another  ready  and  simple  means 
of  treatment  that  the  writer  offers  the  following  method,  which 
occurred  to  him  some  months  ago.  Since  that  time,  Dr.  Clarence 
J.  Blake,  to  whom  the  suggestion  was  then  made,  has  made  use  of 
it  in  several  cases. 

When  a  foreign  body  has  been  placed  within  the  auditory  mea- 
tus, and  no  attempts  at  its  removal  have  been  made,  it  will  often 
be  found  in  the  cartilaginous  portion  of  the  canal,  and  impinging 
upon  the  wall,  near  its  outer  end.  If  the  fingers  are  now  pressed 
firmly  upon  the  skin,  close  to  and  in  front  of  the  tragus,  carried 
upward  and  around  the  meatus  upon  the  auricle  and  back  again  to 
their  starting-point,  then  lifted  up,  and  the  manoeuvre  repeated 
several  times,  the  foreign  body  will  he  seen  to  move  outward,  and 
will  finally  drop  into  the  depression  at  the  bottom  of  the  concha. 
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When  the  foreign  body  is  lying  beyond  the  centre  of  the  carti- 
laginous portion  of  the  canal,  and  has  even  been  pressed  partly 
into  the  osseous  portion,  the  same  movements  of  the  canal  will 
bring  it  nearer  the  entrance  of  the  meatus,  or  will  perhaps  change 
its  position  so  that  other  means,  such  as  syringing,  will  more  easily 
remove  it. 

An  explanation  of  this  result  is  afforded  by  a  careful  examina- 
tion of  the  movements  of  the  foreign  body,  and  of  the  walls  of  the 
canal  which  surround  it  under  this  manipulation.  It  should  be 
remembered  that  the  cartilage  which  forms  the  auditory  canal 
winds  spirally  inward,  and  has  considerable  elasticity;  and  that 
the  lumen  of  the  canal  diminishes  gradually  in  size  from  without 
inward,  the  meatus  being  funnel-shaped.  This  spiral  shape  of  the 
canal  permits  that  portion  of  the  cartilage  and  skin  which  lies 
under  a  given  point  on  the  foreign  body  to  slide  a  little  beneath  it, 
in  advance  of  the  pressing  fingers,  thus  coming  into  a  new  position 
in  relation  to  the  foreign  body,  and,  by  impinging  at  a  new  point, 
to  carry  this  part  of  the  body  outward  as  it  recoils  beneath  the  fin- 
gers. It  is  evident  that  the  series  of  impulses  thus  imparted  in 
succession  to  the  body  cause  it  to  move  toward  the  point  of  least 
resistance — which  lies  to  the  outside  of  it — determined  by  the  fun- 
nel shape  of  the  canal  and  by  the  position  of  the  lower  wall  of  the 
meatus,  which  here  forms  an  inclined  plane. 

The  effect  of  this  manipulation  has  been  well  evidenced  also 
even  in  cases  where  the  foreign  body — a  bean,  for  instance — has 
been  pushed  into  the  canal  until  the  greater  portion  of  its  bulk  lay 
within  the  point  of  junction  of  the  osseous  and  cartilaginous  canal, 
its  outer  end,  however,  impinging  upon  the  wall  of  the  cartilagi- 
nous portion.  Under  these  circumstances  an  impacted  foreign 
body  has  been  seen,  under  manipulation,  to  change  its  position  and 
move  outward,  not  to  the  extent  of  its  entire  extrusion  certainly, 
but  sufficiently  to  make  its  extraction  by  other  means  much  less 
difficult,  contact  with  some  portion  of  the  wall  of  the  cartilaginous 
canal  being  a  necessary  factor  in  the  successful  application  of  this 
procedure. 
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A  CASE  OF  PROBABLE  SYPHILITIC  DEAFNESS  IN" 

ONE  EAR. 

By  CHARLES  H.  BURNETT,  M.D., 

PHILADELPHIA,  PA. 

On  November  16,  18S0,  Mr.  F.,  28  years  old,  a  barkeeper  in 
"Williamsport,  Pa.,  consulted  me  at  the  suggestion  of  Dr.  Nutt,  of 
that  city.  The  patient  stated  that  about  four  months  previous, 
after  going  to  bed  as  usual,  with  perfect  hearing  in  both  ears,  he 
got  up  the  next  morning  deaf  in  his  right  ear,  which  "had  roared 
like  a  sea-shell,"  and  been  deaf  ever  since.  He  is  a  large,  fine- 
looking  man,  with  light  hair,  fair,  rosy  complexion,  and  appar- 
ently in  perfect  health.  He  emphatically  denies  ever  having  had 
syphilis,  though  he  admits  having  had  gonorrhoea  some  years  ago. 
He  further  denies  having  ever  had  any  cutaneous  eruptions  or  sore 
eyes.  He  has  been  married  five  years  to  a  healthy  woman,  but  she  has 
never  borne  children.  He  says  that,  six  months  before  his  sudden 
deafness,  he  was  struck  by  a  man's  list,  over  the  right  mastoid  por- 
tion, but  that  this  blow  produced  no  pain  nor  any  aural  symptoms  : 
in  fact,  he  had  forgotten  the  occurrence  until  questioning  recalled 
it.  His  physician  writes  me  that  the  patient,  had  admitted  to  him 
that  he  had  had  syphilis  some  years  previous,  and  on  this  account 
Dr.  Nutt  gave  him  iodide  of  potash  and  bichloride  of  mercury, 
which  he  was  still  taking  when  he  consulted  the  writer.  But  the 
hearing  had  not  improved  under  its  use. 

Further  examination  of  this  case  showed  that  the  tuning-fork, 
vibrating  on  the  vertex,  was  said  to  be  heard  equally  well  in  both 
ears;  that  the  voice  was  heard  normally  in  the  left  ear,  but.  only  in 
close  proximity  to  tho  right  ear,  if  at  all  on  that  side.  The  Eu- 
stachian catheter,  however,  revealed  on  the  right  side  a  perfectly 
and  easily   inflatable  Eustachian  tuho.    An  examination  of  tho 
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month  and  fances  revealed  no  abnormal  condition,  excepting  two 
suspicious  red  warts  on  the  velum  to  the  left  of  the  uvula.  The 
examination  of  the  right  ear  revealed  a  very  red  fundus  of  the 
auditory  canal  and  a  deeply  congested  flaccid  membrane  and 
manubrium.  While  this  congestion  may  have  been  due  to  the 
presence  of  a  firmly  wedged  plug  of  cotton  which  the  patient  had 
long  worn  in  the  affected  ear,  it  should  be  borne  in  mind  that 
both  Bnmstead  and  Sexton1  have  noted  such  congestion  as  a  symp- 
tom in  syphilitic  ear  disease. 

In  addition,  the  history  of  syphilis,  with  the  presence  of  specific 
warts  on  the  velum,  and  the  sterility  of  the  patient  and  his  wife, 
together  with  the  sudden,  profound  and  permanent  deafness,  with- 
out any  very  definite  reasons  purely  aural,  would  tend  to  place 
this  case  among  those  of  syphilitic  deafness.  The  two  great  ques- 
tions in  such  a  case  are :  Where  is  the  lesion  ?  and,  What  is  its 
form  ? 

As  the  Eustachian  tube  was  perfectly  and  very  easily  inflata- 
ble by  the  catheter,  and  showed  no  signs  of  having  ever  been  mor- 
bidly closed,  we  are  forced  to  look  elsewhere  for  the  cause  of  deaf- 
ness. As  the  tuning-fork  on  the  vertex  was  heard  in  the  affected 
ear,  we  cannot  place  the  lesion  in  the  labyrinth,  but  we  are  forced 
to  locate  it  in  the  middle  ear. 

In  endeavoring  to  determine  its  nature,  we  must  recall  the  ten- 
dency to  the  formation,  in  this  man,  of  papilloma  or  granuloma  as 
shown  by  the  peculiar  warts  on  the  velum.  In  fact,  in  this  case 
one  is  strongly  reminded  of  the  explanation  of  similar  affections 
given  by  Dr.  Sexton  in  the  paper  quoted,  "  that  it  may  be  sur- 
mised that  granuloma,  or  circumscribed,  small,  round-cell  infiltration 
takes  place  within  the  tympanum,  that  the  invasion  is  rapid,  and 
that  it  prevents  by  fixation  the  conductive  apparatus  from  its  nor- 
mal movements." 

This  case  seems  so  well  marked  in  its  peculiar  features  as  to 
warrant  its  being  placed  among  the  syphilitic  diseases  of  the  mid- 
dle car,  a  class  which  Dr.  Albert  II.  Buck  proposes  to  place  as 
class  first,  in  his  category  of  specific  cases.' 

1  See  paper  by  Dr.  Sexton  :  this  journal,  Vol.  II..  p.  301. 
s  ThiB  journal,  Vol.  I.,  p.  29. 
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THREE  CASES  OF  MASTOID  DISEASE  IN  CHILDREN. 

By  HENRY  S.  SCHELL,  M.D., 

PHILADELPHIA,  PA. 

The  treatment  of  mastoid  disease  is  now  so  well  settled  that  but 
little  new  light  can  be  thrown  upon  the  subject  by  the  following 
cases.  The  first  two  are  related  as  confirmatory  simply  of  the  cor- 
rectness of  accepted  methods,  the  last  to  resuscitate  a  valuable  pro- 
cedure which  at  present  languishes  from  neglect. 

Case  I. — Lizzie  McGovern,  eight  years  of  age,  a  patient  in  the  ophthalmic 
and  aural  department  of  the  Children's  Hospital,  in  March,  1880.  Had  suffered 
for  one  month  with  a  discharge  from  the  right  ear.  At  time  of  admission 
complained  of  great  pain  and  tenderness  on  pressure,  which  had  existed  for  a 
week,  over  the  mastoid  process.  The  soft  parts  were  thickened  and  acutely 
inflamed,  and  there  was  a  perforation  of  the  membrana  tympani,  with  muco- 
purulent discharge  into  the  external  meatus,  which  was  nearly  closed  by  the 
swelling.  Free  leeching  relieved  the  pain  temporarily,  but  it  returned  with 
renewed  force  during  the  night.  The  usual  incision  was  made  the  next  day, 
under  ether,  and  the  periosteum  found  red,  thickened,  and  easily  detached. 
The  bone  was  friable,  and  broke  down  readily  under  the  point  of  a  grooved 
director.  An  opening  was  thus  made  into  the  mastoid  cells,  from  which  pus 
flowed  freely.  A  detergent  wash  of  boracic  acid,  ten  grains  to  the  fluid  ounce 
of  water,  was  used  several  times  daily  in  the  after-treatment.  The  child  was 
discharged  cured  in  three  weeks. 

Case  II.  was  seen  in  private  practice,  November  4,  1880.  Jane  F.,  five 
years  of  age.  Had  suffered  from  purulent  aural  catarrh  in  right  ear  for  a  year. 
The  mastoid  region  had  been  sore  and  painful  for  a  week.  Leeching  and  fo- 
mentations gave  relief  for  twenty-four  hours,  but  the  pain  returned  with  re- 
newed intensity.  An  incision  was  made,  the  bone  found  softened,  and  was 
perforated  with  a  grooved  director,  as  in  the  previous  case.  Not  more  than 
half  a  teaspoonful  of  pus  was  removed  at  the  time  of  the  operation,  but  the 
discharge  continued  both  from  the  meatus  and  the  wound  for  several  weeks. 
Complete  recovery  in  a  little  more  than  a  month. 

Case  III. — Maggie  Crease,  two  and  one-half  years  of  age,  a  patient  in  the 
Children's  Hospital,  December,  1880.    Admitted  for  marasmus.    A  pale,  deli- 
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cate,  badly  nourished  child,  affected  with  diarrhoea.  Shortly  after  its  admis- 
sion, Dr.  Murray  Cheston  asked  me  to  examine  its  left  ear.  I  found  a  slight 
discharge,  perforation  of  the  membrana  tympani,  and  a  sinus  over  the  mastoid 
process,  through  which  dead  bone  could  be  felt  with  the  probe,  and  made  a 
vertical  incision,  nearly  an  inch  in  length,  through  the  sinus  down  to  the  bone, 
which  was  found  to  be  necrosed  and  friable,  but  there  was  no  loo  e  sequestrum. 
Communication  was  established  with  the  cavities  of  the  bone,  and  the  dead 
parts  touched  thoroughly  every  day  with  dilute  sulphuric  acid.  The  solution 
consisted  of  equal  parts  of  the  acid  and  water,  and  the  application  was  made 
by  means  of  a  dossil  of  absorbent  cotton  twisted  around  the  end  of  a  probe. 
The  cavity  was  afterward  packed  with  lint  spread  with  cerate.  Every  day  the 
lint  was  removed,  the  cavity  washed  out  with  warm  water  and  permanganate 
of  potash,  any  loose  pieces  of  bone  removed,  a  fresh  application  of  sulphuric 
acid  made,  and  the  wound  packed  as  before.  The  discharge  from  the  ear 
ceased  permanently  in  a  few  days.  The  dead  bone  came  away  in  fragments  of 
variable  size.  Nearly  the  entire  mastoid  portion  was  gradually  removed  in 
this  way,  leaving  a  cavity  at  last  sufficiently  large  to  receive  the  end  of  the 
index  finger.  The  treatment  was  continued  as  long  as  any  points  of  dead  bone 
could  be  discovered,  and  until  the  entire  cavity  became  lined  with  healthy 
granulations.  The  acid  was  then  discontinued,  and  the  wound  allowed  to 
fill  up  from  the  bottom.  The  parts  were  entirely  healed  in  from  two  to  three 
months  from  the  beginning  of  treatment. 
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SUDDEN   AND  COMPLETE   LOSS   OF   HEARING  IN 
ONE  EAR  DURING  AN  ATTACK  OF  MUMPS. 

By  ALBERT  H.  BUCK,  M.D., 

NEW  YORK  CITY. 

(Iie.id  before  the  American  Otological  Society.) 

Case  I. — The  patient,  a  rather  delicate  girl,  sixteen  years  of  age,  was  taken 
ill  with  the  mumps  on  or  about  March  9,  1881.  She  contracted  the  disease 
from  her  sister,  but  experienced  it  in  a  somewhat  more  severe  form  than  did 
the  latter.  Both  sides  of  the  face  were  much  swollen,  the  motions  of  the  jaw 
were  painful,  and  there  was  decided  soreness  of  the  throat,  with  a  correspond- 
ing difficulty  in  swallowing  food.  On  the  third  day  she  experienced  a  sharp 
pain  in  the  right  ear.  It  lasted  only  a  few  hours,  and  was  associated  with  an 
unpleasant  singing  or  ringing  noise.  It  was  not,  however,  until  the  following 
day  that  she  discovered  that  she  had  lost  the  power  of  hearing  in  the  right  ear. 
From  that  time  onward,  the  unpleasant  singing  noise  had  continued  unchanged. 
AVhen  I  was  called  to  see  the  patient,  on  the  seventh  or  eighth  day  of  the  attack, 
I  found  her  face  still  decidedly  swollen  on  both  sides.  Her  general  appearance 
was  that  of  a  person  who  had  passed  through  a  somewhat  severe  illness.  Part 
of  this,  however,  was  probably  to  be  attributed  to  a  recent  malarial  attack. 
The  hearing  power  of  the  left  ear  was  normal,  both  for  the  ticking  of  the 
watch  and  for  spoken  words  ;  that  of  the  right  ear  had  apparently  been  com- 
pletely destroyed.  When  she  closed  the  left  ear  firmly,  she  was  unable  to  dis- 
tinguish words  spoken  in  an  ordinary  tone  of  voice  at  a  distance  of  five  or  six 
f e  ;t  from  the  affected  ear.  When  the  same  words  were  spoken  in  a  rather  loud 
t  me,  she  was  able,  by  paying  close  attention,  to  make  them  out  correctlj'. 
When  I  pressed  my  watch  lightly  against  her  right  ear,  she  was  unable  to  hear 
the  sound  of  the  ticking,  but  when  I  pressed  the  watch  more  firmly,  she  said 
that  she  could  distinguish  it  faintly,  lint  with  the  left  ear.  I  tapped  gently 
upon  a  silver  spoon,  which  the  patient  held  suspended  lightly  between  her 
teeth,  and  she  referred  the  sounds  thus  produced  to  the  left  ear.1  The  ticking 
of  a  watch,  held  in  a  similar  manner  between  the  teeth,  was  also  referred  by 
the  patient  to  the  left  ear.  Firm  closure  of  the  right  ear  did  not  alter  the 
results  obtained  in  these  last  two  experiments;  the  ticking  of  the  watch,  and 
the  sound  of  the  vibrating  spoon  were  still  referred  to  the  left  ear. 

1  On  a  subsequent  occasion  I  employed  the  tuning-fork  in  the  usual  manner, 
and  obtained  the  same  results. 
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On  examination  with  the  speculum  and  reflected  light,  I  found  the  mem- 
brana  tympani  of  the  affected  fright)  ear  very  nearly  normal  in  appearance. 
There  was  not  the  slightest  evidence  of  congestion  of  the  dermoid  blood- 
vessels; the  membrane  proper  was  perfectly  smooth  and  transparent,  and  there 
■were  no  indications  of  an  exudation  in  the  tympanic  cavity,  or  of  a  swollen  or 
congested  condition  of  the  tympanic  mucous  membrane.  The  only  abnormal 
condition  that  I  could  discover,  was  a  slight  drawing  inward  of  the  membrane 
beyond  its  natural  position.  The  pharyngeal  mucous  membrane,  however,  pre- 
sented decided  evidence  of  having  been  recently  inflamed.  It  was  still  mark- 
edly swollen  ((Edematous),  and  there  was  abundant  secretion  in  the  naso-pharyn- 
geal  space.  It  was  only  with  difficulty  that  air  could  be  forced  through  the 
right  Eustachian  tube  into  the  middle  ear.  There  was  no  paralysis  of  the 
facial  nerve. 

I  questioned  the  patient  closely  a  second  time,  with  regard  to  the  symptoms 
which  immediately  followed  the  attack  of  pain  in  the  right  ear,  but  failed  to 
elicit  any  further  facts  of  importance.  She  had  experienced  no  dizziness,  no 
nausea,  no  difficulty  in  maintaining  her  balance  in  walking  or  standing — in  a 
word,  none  of  the  symptoms  which  are  usually  associated  with  the  so-called 
Meniere's  disease. 

Although  the  condition  of  the  Eustachian  tube  and  middle  ear  seemed  no 
longer  to  have  any  connection  with  the  deafness,  I  directed  my  efforts  toward 
restoring  the  naso-pharyngeal  and  tubal  mucous  membrane  to  a  healthy  con- 
dition, by  means  of  applications  of  nitrate  of  silver,  in  solution,  to  the  naso- 
pharynx, and  of  inflations  according  to  Politzer's  method. 

On  the  first  of  April,  fourteen  days  after  I  first  saw  the  patient,  I  abandoned 
this  plan  of  treatment.  The  naso-pharyngeal  mucous  membrane  had,  by  that 
time,  apparently  returned  to  a  healthy  condition,  and  the  air  during  inflation 
passed  readily  into  the  right  middle  ear.  There  could,  therefore,  no  longer 
b3  any  reasonable  doubt  that  further  benefit  was  not  to  be  expected  from 
treatment  directed  to  the  middle  ear  and  neighboring  mucous  membranes.  In 
its  stead,  I  prescribed  iodide  of  potassium,  in  increasing  doses,  and  counter- 
irritation  behind  the  right  ear,  by  means  of  tincture  of  iodine.  The  patient 
began  with  fifteen  grains  of  the  iodide  daily,  and  increased  slowly  to  forty 
grains.  During  the  third  week,  while  she  was  taking  these  comparatively  large 
dose?,  she  began  to  experience  the  specific  effects  of  iodine.  As  there  was  no 
evidence  that  the  hearing  power  of  the  right  ear  was  being  restored,  in  even 
the  slightest  degree,  I  no  longer  hesitated  in  giving  an  absolutely  unfavorable 
prognosis,  and  advised  the  patient  to  stop  all  treatment.  I  examined  the 
affected  ear  again  during  the  second  week  of  May,  just  before  the  patient  left 
for  a  pleasure  trip  in  Europe,  and  found  that  the  hearing  still  remained  a 
perfect  blank. 
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Remarks. — Toynbeeyin  his  "  Treatise  on  Diseases  of  the  Ear,"1 
refers  very  briefly  to  the  development  of  deafness  in  the  course  of 
mumps.  His  words  are  as  follows:  "The  peculiar  poison  which 
causes  the  disease  generally  known  by  the  name  of  mumps,  is  very 
often  the  source  of  complete  deafness,  which,  however,  usually 
occurs  in  one  ear  only.  In  these  cases,  the  nervous  apparatus  is 
evidently  affected,  as  the  deafness  comes  on  suddenly,  is  usually 
complete,  and,  as  a  general  rule,  no  appearance  of  disease  can  lie 
detected  in  the  meatus,  membrana  tympani,  or  tympanic  cavity. 
When  the  nerve  is  not  wholly  paralyzed,  and  some,  although  it  may 
be  a  very  slight  degree  of  hearing  remains,  the  only  plan  of  treat- 
ment which  can  be  recommended  is  the  use  of  gentle  counter-irri- 
tation over  and  around  the  ears,  at  the  same  time  that  the  ear  is 
exercised  by  means  of  the  elastic  speaking-tube."  From  this  state- 
ment, it  appears  that  cases  similar  to  the  one  which  I  have  just 
narrated  were  by  no  means  rare  in  Toynbee's  experience.  Vogel, 
also,  in  speaking  of  those  cases  of  mumps  which  terminate  in  sup- 
puration," says  :  "  Not  at  all  unfrequently,  the  labyrinth  and  middle 
ear  participate,  in  which  case  the  pus  probably  passes  directly 
along  the  vessels  and  nerves  that  go  from  the  parotid  gland  to  the 
ear.  The  ossicles  of  the  ear  thus  become  destroyed,  and,  at  the 
best,  life-long  deafness  ensues."  A  short  distance  farther  on,  he 
says:  "  Apart  from  this,  the  facial  nerve  seems  especially  adapted 
to  conduct  the  inflammation  into  the  auditory  apparatus."  From 
this,  it  would  be  fair  to  infer  that  the  complication  under  consid- 
eration  is  not  altogether  rare  in  Germany.  And  yet,  in  the  fourth 
edition  of  Von  Troeltsch's  treatise,  and  in  that  great  storehouse  of 
otological  facts,  the  Archiv  fv/r  Ohrenhetlktmde,  I  am  unable  to 
find  a  single  reference  to  the  subject.  Even  Schwartze,  whose  ex- 
perience must  have  been  very  extensive,  speaks  of  the  complication 
in  terms  which  would  lead  one  to  infer  that  he  had  not.  seen  an 
instance  of  it.  The  passage  to  which  I  have  reference  is  the  fol- 
lowing:8 ''Hemorrhages  into  the  labyrinthine  cavity  and  the  mem- 

1  P.  361.    London,  1800. 

'Ziemssen's  Cyclopaedia  of  the  Practice  of  Medicine.  Vol.  VI.,  p.  838.  (Ameri- 
can edition. ) 

:i  Schwartze  :  Pathological  Anatomy  of  the  Ear;  translated  by  J.  Orue  Green, 
M.D.,  p.  157.    lioston,  1878. 
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I)  ran  on  s  labyrinth  occur  with  fractures  of  the  petrous  bone,  with 
severe  contusions  of  the  skull  without  fracture,  with  atheroma  of 
the  arteries,  with  heart  and  kidney  affections,  with  acute  tubercu- 
losis, typhus,  scarlet  fever,  measles,  and,  according  to  Toynbee,  with 
mumps  and  arthritis." 

In  Valleix's  Guide  du  Medeoin  Pratiden  and  in  the  classical  trea- 
tise of  Barthez  and  Rilliet  no  mention  whatever  is  made  of  this  com- 
plication. In  the  recent  work  of  Pinet,1  I  find  very  unsatisfactory 
references  to  the  subject.  In  fact  it  does  not  clearly  appear  whether 
the  authors  rpioted  have  met  with  instances  of  the  accidents  which 
thev  describe,  or  whether  they  merely  narrate  facts  which  have  come 
to  their  knowledge  in  other  ways.  In  the  works  of  Triquet,  Bonna- 
font,  Gelle,  and  Levi,  no  mention  appears  to  be  made  of  the  subject. 
The  same  remark  applies  to  the  otological  literature  of  the  United 
States;  Boosa  and  Burnett  being  the  only  writers,  so  far  as  I  can  learn, 
who  enumerate  mumps  among  the  diseases  which  sometimes  lead 
to  structural  changes  in  the  labyrinth.  The  evidence  is,  therefore, 
quite  strong,  that  the  complete  loss  of  the  power  of  hearing  in  one  or 
both  ears  during  an  attack  of  mumps,  is  an  event  of  rare  occurrence. 

In  the  case  which  I  have  described,  there  are  one  or  two  points 
of  interest,  to  which  I  may  be  permitted  to  call  attention.  In  the 
first  place,  it  is  a  striking  fact  that,  four  days  after  the  sudden  attack 
of  pain  and  deafness,  the  middle  ear  of  the  affected  side  should 
have  presented  absolutely  no  signs  of  inflammation.  From  this  cir- 
cumstance alone  we  should  scarcely  be  justified  in  assuming  that, 
at  the  time  of  the  attack,  the  middle  ear  was  not  inflamed.  At  the 
same  time  it  is  clear  that  whatever  inflammatory  changes  took  place 
at  that  time  in  the  tympanic  cavity,  must  have  been  of  a  very 
slight  and  superficial  nature,  or  some  trace  of  them  would  still  have 
been  visible  after  the  lapse  of  four  days. 

As  another  peculiar  feature  of  this  case,  I  may  mention  the 

'Pinet:  De  IV' tat  de  nos  connaissances  sur  l'affection  ourlienne  ou  oreillons, 
p.  67.  Paris,  1878.  "  Chez  quelques  malades,  dit  Ressignier,  la  fluxion  catarrhale 
des  parotides  ....  envahit  Ie  conduit  auditif  et  l'oreille  moyenne,  et  a  donnc 
lieu  a  dcB  otites  dont  les  accidents  ont  etc  des  otorrhees  li  gcres  et  la  perte  momen- 
tance  de  1'ouie.  Et  encore,  d'ajires  Bergeron,  on  peut  voir  aprcs  les  oreillons  per- 
bister  une  surdite  definitive,  s'il  y  a  eu  de  l'otite." 
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sudden  or  rapid  development  of  complete  deafness  without  any  of 
those  symptoms  (nausea,  dizziness,  etc.),  which  are  commonly  in- 
terpreted in  cases  of  this  kind  as  indicating  a  lesion  of  the  semicir- 
cular canals.  If  these  symptoms  really  possess  the  significance 
attributed  to  them,  we  may  assume  that  in  the  present  case  the 
lesion  was  confined  to  the  cochleal  portion  of  the  labyrinth,  and 
probably  consisted  in  an  extravasation  of  blood.  If  we  admit  the 
correctness  of  Vogel's  view,  that  the  facial  nerve  is  especially 
adapted  to  convey  the  inflammation  from  the  parotid  gland  to  the 
auditory  apparatus,  it  is  easy  to  understand  why  the  middle  ear 
should  escape,  and  why  only  the  cochleal  portion  of  the  labyrinth 
should  be  the  seat  of  serious  lesions.  The  facial  canal,  after  curv- 
ing up  over  the  oval  window,  makes  a  sharp  turn  and  passes  almost 
directly  through  the  petrous  bone  to  the  meatus  auditorius  interims. 
On  its  way  it  passes  in  very  close  proximity  to  the  first  cochleal 
whorl.  1  have  in  my  possession  several  bony  preparations,  or  dis- 
sections, which  show  this  relation  of  the  cochleal  to  the  facial  canal, 
and  in  one  of  them  the  thin  dividing  septum  of  bone  is  lacking. 
It  is  probable  that  this  thin  lamina  of  bone  was  broken  down  by 
the  chisel,  but  still  it  is  possible  that  the  defect  is  a  natural  one, 
like  that  which  is  occasionally  observed  in  the  bony  roof  of  the 
tympanic  cavity.  The  works  on  anatomy  say  nothing  about  the  vas- 
cular relations  between  these  two  canals,  and  I  am,  therefore,  unable 
to  strengthen  Vogel's  hypothesis  by  pointing  to  the  existence  of 
such  an  important  connection  between  the  two  regions.  If,  how- 
ever, the  inflammation  in  the  parotid  region  really  does  travel  along 
the  facial  nerve  to  the  auditory  apparatus,  it  is  very  probable  that 
the  spot  to  which  I  have  referred  is  the  one  at  which  the  disease 
passes  from  the  facial  canal  to  that  of  the  cochlea. 

Finally,  I  might  call  attention  to  the  fact  that  the  patient  heard 
the  ticking  of  the  watch  in  the  left  ear  when  it  was  pressed  firmly 
against  the  right  or  affected  ear.  I  do  not  remember  ever  to  have 
observed  this  phenomenon,  although  I  have  several  times  employed 
the  watch  in  testing  the  hearing  of  individuals  who  were  com- 
pletely deaf  in  one  car.  The  youth  of  the  patient,  as  affecting  the 
condition  of  the  cranial  bones,  and  the  acuteness  of  the  hearing  of 
the  left  ear,  both  co-operated  to  render  such  a  thing  possible. 
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Case  IT. — The  patient,  a  man  forty-one  years  of  age  and  in  good  health, 
contracted  the  mumps  on  or  about  the  first  day  of  June,  1881.  The  swelling 
was  noticeably  greater  on  the  left  than  on  the  right  side  of  the  face.  The 
motions  of  the  jaw  were  decidedly  painful.  On  the  third  or  fourth  day  of  the 
attack,  he  discovered  that  he  was  unable  to  hear  with  his  left  ear.  He  also 
suffered  at  the  same  time  with  a  loud  roaring  sound  in  the  head.  In  the  course 
of  three  or  four  days  this  noise,  which  had  hitherto  been  general  throughout 
the  head,  gradually  became  localized  in  the  left  ear.  On  or  about  the  fifteenth 
day  the  patient  experienced  nausea  and  dizziness,  and  found  considerable 
dirriculty  in  maintaining  his  balance.  These  new  symptoms  grew  more  marked 
during  the  following  forty-eight  hours,  and  then  began  slowly  to  diminish  in 
intensity.  No  very  marked  chauge  for  the  better  took  place,  however,  until 
after  four  leeches  had  been  applied  behind  and  in  front  of  the  affected  ear. 
This  was  done  on  the  20th  or  21st  of  June,  by  the  advice  of  the  physician 
whom  he  first  consulted.  The  roaring  and  the  deafness  remained  unaffected 
by  the  local  depletion,  but  the  nausea,  dizziness,  and  difficulty  in  maintaining 
the  equilibrium  were  at  once  greatly  diminished  by  this  therapeutic  procedure. 
In  addition  to  this  local  measure  an  antisyphilitic  couise  of  treatment  (mer- 
curial inunctions  and  iodide  of  potassium  internally)  was  prescribed,  probably 
because  the  patient  had  given  a  history,  although  not  a  clear  one,  of  syphilis. 
On  or  about  the  9th  of  July  the  patient's  gums  began  to  be  affected,  and  the 
treatment  just  described  was  abandoned.  During  the  interval  from  the  20th 
of  June  to  the  15th  of  July,  the  day  on  which  I  first  saw  the  patient,  leeches 
had  been  applied  on  two  different  occasions,  each  time  with  some  benefit. 

On  examination  with  the  speculum  and  reflected  light,  I  was  unable  to  find 
anything  in  the  condition  of  the  external  auditory  canal  or  drum-membrane 
tint  could  account  for  the  deafness  or  other  symptoms.  So  far  as  could  be  ascer- 
tained by  means  of  the  usual  tests,  the  hearing  power  of  the  left  ear  had  been 
completely  destroyed.  The  sound  of  the  vibrating  tuning-fork,  when  placed 
it-  linst  the  patient's  teeth,  was  heard  by  him  only  in  the  right  ear. 

A.9  the  physician  first  consulted  had  done  everything  that  could  be  done 
for  the  patient,  I  simply  advised  a  repetition,  from  time  to  time,  of  the  local 
bloodletting,  and  the  employment  of  counter-irritation,  with  tincture  of 
iodine  and  cantharidal  collodion. 

Remarks. — The  case  just  narrated,  which  came  under  my  ob- 
servation after  I  had  written  the  first  part  of  this  paper,  suggests 
one  or  two  additional  points  for  consideration.  It  will  be  noticed, 
for  example,  that  in  both  cases  the  hearing  was  lost  on  the  third  or 
fourth  dav  of  the  attack  :  in  the  first  with  decided  pain,  in  the 
second  without  a  trace  of  pain,  but  in  both  with  distressing  sub- 
jective noises. 
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In  the  first  case  both  parotid  regions  were  affected,  apparently, 
with  equal  seventy,  and  yet  only  one  ear,  the  right,  became  in- 
volved in  the  disease.  In  the  second  case  the  left  parotid  region 
was  more  severely  affected  than  the  right,  and  it  was  also  the  left 
ear  that  became  involved  in  the  disease. 

Finally,  in  this  same  case  a  second  apoplexy  or  inflammatory 
exudation  seems  to  have  taken  place  in  the  labyrinth  about  fifteen 
days  later  than  the  primary  attack.  While  in  the  first  attack  it  is 
fair  to  assume  that  the  cochlea  alone  was  involved,  in  the  second 
it  may,  with  equal  propriety,  be  taken  for  granted  that  an  escape 
of  blood  or  a  plastic  exudation  took  place  in  the  vestibule  or  in 
the  ampullae  of  the  semicircular  canals. 

The  two  cases  which  I  have  reported  above,  and  a  third,  of 
which  I  possess  only  a  very  imperfect  history,  are  the  only  ones  of 
the  kind  that  1  have  seen. 
15 
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BOOK  NOTICES. 


De  i/OuEri.r.E  et  de  la  Scrdite.    Par  lc  Dr.  Gelle.    Small,  8vo,  pp.  320. 
Paris,  1881. 

Tris  very  charming  volume  is  composed  of  fifteen  chapters,  on  various 
©tolugical  subjects,  mostly  physiological,  and  is  denominated  by  its  author 
"  A  Series  of  Studies  in  Otology."  Every  one  of  these  is  full  of  interest  to 
the  aurist,  and  hence,  well  worth  reading.  The  book  is  not  intended  for  be- 
ginners, for  it  presupposes  a  high  grade  of  otological  knowledge  on  the 
reader's  part  In  short,  such  a  book  is  an  honor  not  only  to  its  author,  but  to 
the  profession  at  large,  and  the  specialty  to  which  it  is  directed.  The  first 
chapter  treats  of  ear  disease  and  deafness  as  causes  of  exemption  from  military 
duty  in  France.  The  second  is  composed  of  clinical  cases  illustrative  of 
various  important  features  of  aural  disease,  and  contains  some  valuable  details 
of  epileptiform  affections  arising  from  aural  maladies.  A  chapter  is  then 
given  to  the  hygiene  of  the  hearing,  in  which  the  effects  of  heat  and  cold  are 
considered.  It  is  here  stated  that  an  increase  of  temperature  in  the  ear  has 
been  noted  as  synchronous  with  tinnitus  aurium.  Wearing  cotton  as  a  pro- 
'  tector  is  condemned,  while  protection  about  the  auricle,  the  neck,  and  scalp  is 
enjoined  when  exposed  to  cold  and  great  dampness.  The  latter  has  an  es- 
pecially bad  effect  upon  the  ear,  as  well  as  on  all  other  organs,  in  the  growing 
human  b^ing,  as  seen  in  the  high  valleys  of  the  Alps,  where  cretinism,  goitre, 
and  deaf-dumbness  are  rife.  Heat  is  said  to  lead  to  congestion  and  hem- 
orrhage of  the  ear. 

The  author  believes  with  J.  Fianck  and  others,  that  great  losses  of  blood, 
anrcmia,  cachexia,  and  hemorrhoids,  have  a  very  disastrous  effect  on  the  hear- 
ing. The  early  establishment  of  the  respiratory  function  in  the  new-born  child 
is  highly  necessary  for  the  welfare  of  the  middle  ear,  so  much  so  that  an  in- 
fant just  born  should  be  encouraged  to  cry  as  loudly  as  possible,  in  order  to 
insure  the  opening  of  the  Eustachian  tube  and  middle  ear,  which  is  rendered 
perfectly  patulous  usually  in  a  fraction  of  an  hour  after  birth.  "The  middle 
ear  is  a  large,  osseous  cell  separating  the  temple  from  the  petrous  bone;  and 
it  comes  under  the  influence  of  the  tardy  evolution  of  this  bone.  Hence,  in 
the  early  months  of  life,  there  is  at  this  point  a  remarkable  activity  in  ossifi- 
cition.  The  petrous  bone  is  spongy  and  excessively  vascular  at  birth,  en- 
g>rged  with  venous  blood,  and  cartilaginous  at  some  points ;  then  rapidly,  by 
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an  intensified  nutrition  comparable  in  its  activity  and  results  to  a  condensing 
ostitis  (osteite  eondensante),  this  spongy  tissue  forms  the  most  compact  bone 
in  the  body,  the  so-called  petrous  bone.  The  physician  should  not  ignore  the 
existence  of  this  rapid,  general  and  complete  evolution;  for  it  is  so  nearly 
akin  to  inflammation  as  to  explain  only  too  easily  the  frequency  and  the  pre- 
cocity of  aural  lesions  and  their  gravity.  At  this  age  all  lesions  are  bilateral, 
every  otitis  is  a  destruction  of  the  middle  ear;  at  this  age,  each  otitis  is  an 
ostitis,  every  otorrhoea  a  melting-down  of  bone,  and  hence,  every  child  be- 
coming deaf  at  this  age  is  a  deaf-mute." 

Congenital  deafness  is  far  less  common  than  deafness  arising  after  birth, 
no  matter  from  what  cause.  Among  one  hundred  mutes,  this  author  states  that 
seventy-nine,  at  least,  became  deaf  after  birth,  as  shown  by  Ladreyt  and 
Lacassaque. 

Of  all  habits,  the  use  of  alcohol  and  tobacco  is  the  most  injurious  to  hear- 
ing, and  in  this  connection  a  pharyngitis  of  smokers  and  drunkards  is  spoken 
of.  The  action  of  these  two  habits  is  to  produce  a  superficial  or  even  a  deep 
inflammation  of  the  mucous  membrane  of  the  throat,  nares,  and  the  tympana. 
Generally,  however,  the  sensibility  of  the  drunkard  is  so  blunted  that  he  does 
not  perceive  the  gradual  loss  of  hearing,  until  it  amounts  to  a  high  degree  of 
deafness. 

The  author  regards  the  ear  as  specially  connected  with  the  nerve-centres 
and  very  liable  to  sympathetic  affection  in  neuropathic  disturbances  anywhere 
in  the  system.  II ;  believes  the  sense  of  hearing  can  and  should  be  cultivated, 
and  recommends  that  reading  aloud  by  pupils,  after  a  judicious  master,  is  a 
simple  method  of  directing  their  faculties  toward  harmonious  actions.  Thus, 
beautiful  verses  well  recited,  or  choice  prose  well  declaimed,  will  be  better 
heard,  better  listened  to  and  remembered,  and  furthermore  will  have  a  salu- 
tary effect  upon  the  thoughts,  than  the  same  matter  if  read  in  silence. 

The  next  chapter  is  devoted  to  a  study  of  the  movements  of  the  membrana 
tympani  by  the  graphic  method.  The  apparatus  he  has  employed  is  one  of 
Marey's,  modified  by  Gelle.  During  the  experiments  both  ears  are  connected 
by  a  common  tube  of  rubber,  joined  in  the  middle  by  a  second,  through  which 
the  impressions,  which  are  really  the  sum  of  the  actions  of  both  tympanic 
membranes,  are  conveyed  to  the  register.  This,  as  the  author  says,  would  not 
hi  applicable  in  cases  where  the  pathological  state  of  one  drum  is  to  be  ob- 
tained. But  the  author's  experiments  are  carried  out  from  a  physiological 
starting-point.  During  these  the  subject  must  abstain  from  movements  of  the 
muscles  of  the  jaw  or  auricle;  as  these  would  make  peculiar  motions,  and 
hence  hi  recorded  on  the  dial  with  marring  effect.  The  best  results  arc  ob- 
t  lined  by  giving  the  subject  some  water  to  swallow  at  command.  In  one 
wh  >se  ears  are  normal  and  the  Eustachian  tubes  permeable,  each  act  of  deg- 
lutition is  inscribed  on  the  register,  by  a  tracing  which  is  definite,  easily  recog- 
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/nizsd.  and  typical.  At  each  act  of  swallowing  the  subject  should  simply  lift 
his  hand,  which  is  specially  important  in  pathological  cases,  as  in  such  no 
tracing  is  evident  on  the  register  from  the  act  of  swallowing.  This  negative 
result,  of  course,  is  of  diagnostic  value. 

The  ordinary  statement  is  that  at  each  act  of  deglutition  the  tubes  are 
opened  and  air  enters  the  ears.  Closer  investigation  shows  that  the  circulation 
of  air  toward  or  in  the  drums  can  be  divided  into  two  periods.  The  first  is 
when  the  tension  and  elevation  of  the  palate  closes  the  entrance  to  the 
nasal  fossa  in  concert  with  the  contraction  of  the  pharyngeal  muscles  • 
under  this  influence  the  walls  of  the  tubes  separate  from  each  other  and  the 
passage  is  open.  At  the  same  moment  there  ensues  a  slight  aspiration  of  air 
from  the  tympana,  and  consequently  a  suction  upon  the  membrane,  the  only 
movable  wall  of  the  drum-cavity,  and  the  membrane  becomes  more  concave, 
i.e.,  more  indrawn.  This  statement  is  substantiated  by  the  monometric  re- 
sults; for  the  liquid  column  falls  in  this  first  period  of  swallowing.  If  at  the 
time  of  this  act  the  nose  is  held,  the  aspiration  becomes  exaggerated,  and  con- 
sequently the  sinking  inward  of  the  drum-head  more  pronounced.  At  this 
time  the  slight  depression  in  the  tracing  is  made,  10  mm.  long,  which  begins 
the  graph  of  deglutition. 

In  the  second  period  of  this  act  the  passages  are  open  and  air  enters;  at 
the  same  time  the  partition,  i.e.,  the  membrana,  reacts  and  returns  briskly  to 
its  normal  position.  This  second  period  is  indicated  on  the  tracing  by  a  char- 
acteristic crochet,  which  returns  to  the  base-line  promptly  and  re-establishes 
the  normal  position.  "While  the  first  period  is  not  sharp,  but  slow,  the  second 
is  sharp,  rapid,  and  sudden. 

There  are  then  considered,  modification  of  the  tracing  of  deglutition  and 
its  semiological  value,  and  the  "  Bruit  de  Leudet,"  an  objective  snapping  noise 
heard  in  some  rare  cases,  and  the  tracing  it  gives. 

The  modification  of  the  tracing  of  deglutition  and  semiological  value  are 
then  considered  and  the  negative  results,  so  far  as  movements  of  the  membrana 
tympani  are  concerned,  obtained  in  cases  of  objective  snapping  noises  in  the 
ear  ("  Bruit  de  Leudet ").  As  in  these  rare  cases  no  evidence  of  motion  in  the 
drum-head  is  obtained  by  the  tracing  apparatus,  Gelle  agrees  with  other  ob- 
servers that  the  noise  is  caused  by  muscular  movements  in  the  velum  palati 
and  tubal  muscles.  The  amplified  tracing  of  deglutition  is  then  considered, 
and  also  that  obtainable  during  Valsalva's  inflation;  the  latter  tracing  is  then 
compared  with  that  obtained  by  deglutition,  by  close  alternations  of  the  two 
acts. 

An  inspection  of  the  chart  given  in  the  book,  shows  that  the  crochet  of  Val- 
salva's inflation  is  much  more  abrupt  and  extensive  than  that  furnished  by  the 
act  of  deglutition. 

Then  the  auscultation  of  the  ear  and  the  graphic  tracing  of  the  Valsalvan 
inflation,  and  the  effects  of  repeated  and  successive  inflations  of  the  latter 
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method,  are  considered.  The  author  speaks  at  great  length  of  "  transart  icular 
auscultation,"  as  performed  by  himself.  He  has  long  ago  abandoned,  in  his 
study  of  the  transmission  of  sound  through  the  ears,  the  three-limbed  auscul- 
tation-tube of  Politzer,  and  has  substitued  the  ordinary  auscultation-tube  of 
the  aurist.  The  author's  method  of  auscultation  is  to  place  a  watch  or  tuning- 
fork  on  the  side  of  the  head  he  is  about  to  auscult.  If  now  one  end  of  an 
auscultation-tube  is  placed  in  the  meatus  of  a  healthy  ear  and  the  other  end  in 
the  examiner's  ear,  while  a  tuning-fork  is  vibrating  on  the  forehead  toward 
the  side  to  be  examined,  the  sound  of  the  fork  is  easily  and  plainly  heard  by 
the  auscultator.  If,  however,  while  the  sound  is  still  heard  through  the  auscul- 
tation-tube, the  patient  is  told  to  make  the  Valsalvan  inflation,  and  the  mem- 
brana  tympani  is  thus  pushed  outward  and  the  tension  thus  augmented,  the 
sound  diminishes,  and  this  effect  is  perceived  by  both  the  subject  and  the  ex: 
aminer.  This  is  entirely  due  to  the  increased  tension,  for,  as  soon  as  this  is 
lessened  by  the  act  of  deglutition  on  the  part  of  the  subject,  the  sound  of  the 
fork  is  once  more  heard  coining  over  the  auscultation-tube  as  before.  But,  if 
the  subject  is  now  told  to  make  an  unusually  energetic  effort  at  Valsalvan  in- 
flation, both  tubes  being  equally  permeable,  at  the  same  moment  that  the  tra- 
cing shows  an  abnormally  prolonged  and  characteristic  mark  for  the  ear  con- 
nected with  the  tracing  apparatus,  and  the  ear  undergoing  auscultation  is  heard 
to  make  the  peculiar  cracking  produced  by  the  Valsalvan  inflation,  there  will 
also  be  perceived  an  augmentation  of  the  sound  of  the  tuning-fork. 

This  the  author  calls  the  second  period  of  transauricular  auscultation.  It 
is  this  which  gives  it  all  its  seniiological  importance,  for  the  ear  momentarily 
metamorphosed  permits  sound  to  pass  which  it  was  unable  to  conduct  during 
the  first  period  of  the  effort.  The  question  naturally  arises :  What  is  this  sudden 
modification,  by  which  the  organ  regains  its  enfeebled  or  lost  functions?  The 
answer  is  gained  by  a  reference  to  the  graphic  register:  the  tympanic  mem- 
brane  is  instantaneously  stretched  by  the  further  injected  air,  and  thus  the 
acoustic  phenomena  regain  the  physical  conditions  necessary  for  their  produc- 
tion and  propagation.  These,  indeed,  are  the  same  as  the  conditions  of  audi- 
tion, for  the  same  procedure  restores  hearing  to  the  deaf  patient. 

A  very  interesting  condition  of  the  ear  is  then  considered,  viz.,  the  tracing 
obtained  in  cases  of  rigidity  of  the  malleus,  with  mobility  of  the  membrana 
tympani,  and  then  the  effects  of  tenotomy  of  the  tensor  tympani  upon  the  afore- 
said rigidity  of  the  malleus,  and  the  subsequent  changes  in  the  tracing. 

Sometimes  the  membrani  tympani  alone  yields  to  the  eccentric  pressure  of 
the  air  douche,  and  this  usually  at  its  posterior  or  "  mastoid  "  portion  behind 
thi  malleus.  The  displacement  of  the  malleus  in  these  cases  is  prevented  by 
tli  j  tendon  of  the  tensor  muscle  and  the  rest  of  the  chain  of  bonelets.  In  a 
m  ) re  advanced  form  of  the  lesion,  both  parts  of  the  membrane  appear  puffed 
out  on  each  side  of  the  manubrium,  while  the  latter  lies  in  a  deep  groove  be- 
tween them.    An  act  of  swallowing,  with  the  nose  held,  will  draw  these  pro- 
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tuberances  of  the  drum-membrane  back  again,  and  in  fact  so  far  inward  as  to 
now  present  the  manubrium  as  a  ridge  between  two  depressions.  This  recoil  is 
accompanied  by  a  tracing  of  significant  amplitude.  This  has  a  physiological 
as  well  a?  physical  interest:  but  we  are  not  prepared  to  admit  the  Tery  great 
diagnostic  worth  claimed  by  ML  Gell6  for  it.  Every  aurist  knows  that  a 
flaccid  cicatrix  will  bulge  and  recoil,  without  improvement  to  hearing  so  long 
as  the  malleus  is  immovable  from  any  cause.  And  this  he  knows  and  can  con- 
tinue to  find  out  without  the  paraphernalia  of  the  tracing  apparatus.  If  an 
artificial  opening  in  the  membrana  tympani  does  not  restore  the  hearing,  an 
exploratory  effort  is  advised  in  order  to  find  out  whether  the  malleus  can  be 
moved  by  a  small  hook,  after  the  suggestion  of  Toynbee,  rather  than  to  pro- 
ceed at  once  to  tenotomy  of  the  tensor  tympani. 

The  author  concludes  that  the  normal  niembraua  tympani  maybe  displaced 
of  a  millimetre  without  transcending  physiological  bounds.  He  further 
concludes,  with  Helmholtz  and  others,  whom  he  does  not  mention,  however, 
that  the  excursion  of  the  stapes  is  equivalent  to  that  of  the  drum-head,  viz., 
-,'t?  millimetre.  He  also  has  never  been  able  to  detect  any  tracing  by  his  method? 
which  would  indicate  that  respiration  produces  the  least  movement  in  the  mem- 
brana tympani.  There  are  then  considered  the  tracings  obtainable  by  Politzer's 
inflation  and  the  forcing  air-pump,  with  or  without  catheterism,  and  the  tracing 
obtained  in  perforations  of  the  drum.  The  pulsations  of  the  drum  isochronous 
with  those  of  the  pulse  in  some  affections  of  the  ear  are  then  considered. 
The  general  conclusions  drawn  from  all  the  aforesaid  experiments  are : 

1.  It  is  possible  to  register  the  motions  of  the  membrana  tympani  with  the 
graphic  method. 

2.  The  study  of  the  physiology  of  the  membrana  tympani  is,  as  it  were,  re- 
newed by  the  use  of  the  graphic  method. 

3.  The  practical  application  gives  the  best  results.  The  clinician  finds  in 
these  various  tracings  of  the  movements  of  the  drum-membrane,  in  patients 
afflicted  with  aural  diseases,  an  excellent  guide  in  judging  of  symptoms  already 
know;:  and  in  the  analysis  of  the  lesions  observed. 

4.  The  clearness  and  precision  of  the  data  obtained  by  the  graphic  method 
will  throw  light  on  most  of  the  questions  relative  to  the  function  and  pathology 
of  the  ear. 

In  the  next  chapter  Dr.  Gellfi  considers  the  morphological  changes  which 
occur  in  the  middle  ear,  and  the  functional  peculiarities  as  seen  in  all  verte- 
brates. He  considers  the  middle  ear  merely  a  reservoir  of  air,  and  not  a 
resonant  cavity — not  a  drum.  Nature,  in  fact,  tries  to  isolate  the  perceptive 
part  of  the  ear  as  much  as  possible  from  shocks,  for  it  permits  the  access  of 
sound-waves  at  only  one  point,  viz. :  the  small  oval  window  interposing  be- 
tween the  labyrinth  and  the  surrounding  atmosphere,  a  large  cavity  filled  with 
air,  and  an  apparatus  endowed  with  a  power  of  transmitting  sound,  of  its  at- 
tenaation  and  its  evacuation  after  sensation  has  occurred. 
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Instead  of  finding  in  the  tympanic  cavity  an  apparatus  for  the  re-enforce- 
ment of  sound,  it  is  more  rational  to  liken  it  to  or  compare  it  with  the  daik 
chamber  of  the  eye.  For,  in  man  at  least,  its  irregular  walls,  broken  up  into 
large  cells,  seem  better  adapted  to  quell  than  to  reflect  sound. 

Tlie  bulla  ossea  of  the  carnivores  and  pachyderms  does  appear  to  be  for  the 
purpose  of  augmentation  of  sound,  for  in  them  the  ear  seems  to  be  intended 
simply  to  hear  sound  with,  and  not  for  purposes  of  comparison  or  analysis. 
But  the  delicacy  of  sensations  in  man  demands  other  organic  arrangements, 
and  the  bulla  ossea  disappears,  though  the  tympanic  cavity  as  a  reservoir  of 
air  still  remains.  Monkeys  have  no  bulla  ossea;  large  aerial  cavities,  however, 
prolong  the  tympanic  chamber  in  front,  and  thus  constitute  the  indispensable 
aerial  reservoir.  In  the  anthropoid  apes  and  in  man  the  position  of  this  air- 
cavity  is  changed,  and  there  are  found,  at  the  posterior  part  of  the  tympanum, 
the  mastoid  cells.  By  a  series  of  transformations,  then,  the  middle  ear  changes 
from  that  found  in  monkeys,  and  acquires  the  final  type  as  in  man,  when  the 
conditions  are  altogether  unfavorable  for  resonance. 

These  changes  are  not  confined,  however,  to  the  middle  ear,  for  it  is  impos- 
sible, according  to  Gelle,  to  confound  any  part  of  the  ear  of  an  adult  man 
with  that  of  its  anologue  in  an  animal.  It  can  be  seen  at  once  on  comparison 
that  those  animals  best  endowed  with  a  tympanic  cavity  are  those  most  highly 
endowed  with  a  remarkable  fineness  of  hearing,  as  the  carnivores  and  their 
prey,  the  rodents.  The  first  trace  of  an  auditory  organ  is  found  in  the  form  of 
a  vesicle  and  its  nerve — in  other  words,  the  utricle  finally  situated  in  the  ves- 
tibule. 

At  a  higher  point  in  the  zoological  scale  there  are  added  to  this  vesicle  the 
semicircular  canals,  and  these  are  found  in  every  animal  from  a  fish  to  man. 
Tlie  function  of  the  nerves  connected  witli  these  canals  appears  to  be  entirely 
independent  of  a  middle  ear;  at  least,  this  develops  much  later  in  the  animal 
series,  and  exclusively  in  aerial  animals.  It  is,  hence,  fair  to  conclude  that  the 
ampullar  nerves  and  the  peculiar  canals  so  constant  in  form  and  direction  in  nil 
animals,  are  entirely  disconnected  with  the  apparatus  for  transmission,  conduc 
tion,  and  accommodation.  It  should  be  remembered  here  that  in  birds,  in 
which  these  canals  are  very  finely  developed,  the  cochlea  is  almost  rudimentary, 
and  the  chain  of  auditory  bones  is  likewise  small  and  atrophied.  It  is  con- 
cluded, therefore,  that  tlie  function  of  these  canals  is  connected  with  a  primor- 
dial physiological  necessity,  viz.,  with  motion  manifested  by  direction,  station, 
and  equilibration. 

All  animals  possess  the  power  of  knowing  the  direction  of  sound,  and  this 
function,  the  author  concludes,  lies  in  the  semicircular  canals.  They  are  cer- 
tainly added  in  the  scale  of  development  in  order  to  increase  the  powers  and 
services  of  the  ear,  for  those  animals  endowed  with  semicircular  canals  arc 
superior  organisms  to  those  possessing  simply  an  utricle  as  their  only  acoustic 
organ.    The  latter  variety  can  go  either  toward  or  flee  from  noises  at  will. 
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But  they  do  not  possess  powers  of  analysis  of  sound.  Gradually,  however,  in 
the  vertebrates  the  cochlea  is  developed,  and  the  tympanum  with  its  contents, 
as  in  man,  and  not  until  then  does  it  appear  that  the  power  of  analysis 
of  sound  is  gained.  For  this  purpose  the  cochlea  and  the  tympanum  are 
requisite. 

Man's  auditory  organ  is  peculiar  to  him.  As  his  hand  differs  from  the 
paw  of  a  monkey,  so  is  his  ear  the  distinctive  seal  of  humanity. 

In  general  the  malleus  is  shorter  in  man  than  in  the  other  animals.  The 
monkey's  is  nearer  that  of  man,  and  the  length  of  the  malleus  in  rodents  and 
and  carnivores  is  still  greater.  The  conditions  are  reversed  in  the  development 
of  the  incus.  The  fifth  chapter  after  this  one  is  cognate  to  it,  as  it  treats  of 
the  ear  viewed  simply  as  au  anthropological  study.  Its  value  in  this  respect  is 
based  on  a  consideration  of  the  mastoid  apophysis  as  au  indication  of  man's 
biped  and  erect  station. 

The  four  intervening  chapters  are  upon  the  experimental  study  of  the  phe- 
nomenon of  the  outward  escape  by  the  external  auditory  canal  of  sound-waves 
coming  from  the  skull — metallo-therapy  in  hysterical  deafness,  and  the  trans- 
ference of  the  symptoms  from  the  diseased  side  to  the  unaffected  one,  which 
phenomenon  the  author  claims  to  have  produced.  Then  the  circulation  of  air 
in  the  tympanum,  a  chapter  apropos  of  Dr.  Lowenberg's  paper  on  the  intro- 
duction of  irrespirable  gas  into  this  cavity,  and  a  chapter  is  also  given  to  the 
consideration  of  catheterism  of  the  Eustachian  tube,  in  which  the  author  gives 
his  new  method  of  procedure  in  this  operation.  Before  inserting  the  catheter, 
the  operator  is  directed  to  place  the  instrument  parallel  with  the  zygomatic 
apophysis,  a  rounded  prominence  in  front  of  the  condyle  of  the  lower  jaw 
and  the  cheek  of  the  subject,  while  its  beak  is  placed  as  nearly  as  possible  ou  a 
level  with  the  zygomatic  apophysis.  Then  there  is  to  be  marked  on  the  catheter 
the  distance  between  this  apophysis  and  the  anterior  and  inferior  nasal  spine. 
When  the  catheter  is  now  passed  into  the  nostril  until  the  mark  is  reached,  a 
slight  rotation  of  the  beak  upward  and  outward  is  sufficient  to  put  it  into  the 
mouth  of  the  tube.  It  is  claimed  for  this  method  that  it  obviates  touching 
either  the  velum  palati  or  the  posterior  wall  of  the  pharynx. 

The  author  now  turns  again  to  the  anthropological  study  of  the  ear.  "  In 
studying  the  organ  of  hearing  in  animals,  and  especially  among  vertebrates, 
in  comparing  the  various  parts  which  enter  into  its  development,  it  will  be 
observed  that  some  of  these  parts  are  constant,  while  others,  subject  to  a  law 
less  fixed,  are  often  annexed,  as  it  were,  for  a  new  and  subsidiary  function, 
and  then  metamorphosed,  and,  in  some  cases,  may  even  disappear  entirely, 
lu  all  these  changes,  however,  the  great  function — hearing — remains  intact.  In 
general,  then,  the  fundamental  parts  of  the  middle  ear  remain  unchanged,  as, 
for  example,  the  membrana  tympani,  the  chain  of  bones,  and  their  muscles. 
But  the  form  of  the  drum-cavity  changes,  as  it  is  only  a  reservoir  for  air."  This 
is  the  best  argument,  in  the  author's  opinion,  against  the  view  held  by  many 
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that  the  drum-cavity  is  for  resonance.  Hence,  the  type  of  this  air-chamber  is 
not  fixed,  but  is  modified  according  to  the  exigencies  and  necessity  of  our 
higher  order. 

If  the  animal  lives  in  the  water,  like  the  whale,  or  underground,  like  the 
mole,  without  the  opportunity  of  renewing  the  air  in  its  drum,  it  is  endowed 
with  a  large  middle-ear  cavity — so  large,  in  fact,  that  the  two  cavities  unite  at 
the  base  of  the  skull,  where  they  are  separated  by  a  common  wall.  The  ear 
of  a  man,  however,  is  so  completely  supplied  by  a  tubal  apparatus  for  ventila- 
tion of  the  drum,  as  to  be  in  no  way  comparable  in  form  or  capacity  with  that 
of  other  animals,  as,  for  example,  the  bulla  of  the  carnivores.  The  tympanum 
of  a  child  just  born  is  large  and  spacious,  because  it  possesses  no  mastoid 
cavity.  The  adult's  middle  ear  is,  in  general,  narrower  and  more  anfractuous, 
but  the  mastoid  apophysis  furnishes  a  large  air-chamber  in  its  cells. 

But  the  mastoid  apophysis  is  not  simply  an  annex  of  the  tympanic  cavity  ; 
it  should  receive  our  attention  as  a  bony  eminence  of  great  mechanical  impor- 
tance. The  author  then  endeavors  to  answer  the  question,  "  What  is  this  me- 
chanical function? "  Everything  tends  to  aid  man  to  maintain  his  vertical 
position.  Every  one  knows  that  the  muscles  of  the  buttock  and  of  the  calf 
of  the  leg  attain  their  maximum  of  development  in  man,  for  these  are  the 
muscles  which  extend  the  thigh  upon  the  pelvis  and  the  foot  on  the  leg. 
Even  the  highest  anthropoid  apes  are  easily  distinguished  by  the  comparatively 
slender  development  of  these  muscles.  Hence,  they  walk  with  their  bodies 
inclined  obliquely  when  on  their  hinder  extremities.  These  differences  of  atti- 
tude in  bipeds  and  quadrupeds  imply  great  differences  in  the  conditions  of 
equilibration  of  the  levers  and  organs  of  the  body. 

In  man,  when  the  head  is  lifted,  the  face  looks  forward  and  slightly  upward, 
and  it  is  balanced  upon  the  condyles  of  the  occipital  bone.  This  equilibrium 
is  necessarily  unstable,  because  the  centre  of  gravity  is  placed  above  the  point 
of  support;  it  is  maintained,  however,  by  the  antagonism  of  the  anterior  and 
posterior  cervical  muscles.  These  act  on  a  lever  of  the  first  class,  whether  they 
incline,  lift  up  the  face,  or  whether  they  turn  to  either  side.  The  first  two 
movements  take  place  in  the  occipito-atloid  joint.  The  point  of  support  of 
the  lever  in  this  case  is  the  occipital  condyle;.  The  length  of  the  aim  of  the 
lever  (if  only  the  mechanism  of  rotation  of  the  head  is  considered)  is  repre- 
sented by  the  distance  between  the  body  of  the  occipital  bone  and  the  point 
of  application  of  the  power,  viz.,  the  mastoid  apophysis.  Its  importance  iu 
man  is  at  once  seen,  and  also  that  the  mastoid  prominence  lengthens  the  base 
of  the  power.  In  man  the  mastoid  prominences  are  situated  in  the  same  ver- 
tical plane  with  the  condyles  of  the  occiput,  and  the  orifice  of  the  external 
auditory  canal  is  in  a  plane  a  little  anterior.  In  the  inferior  species  of  mon- 
keys and  in  all  animals  who,  as  a  rule,  assume  the  quadruped  attitude,  the 
arrangement  is  entirely  different.  Take,  for  example,  the  dog;  here  no  mas- 
toid prominence  exists;  on  the  contrary,  in  its  place  there  is  a  decided  hollow. 
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Upon  inspecting  the  base  of  the  skull  of  the  dog,  we  find  that  the  occipital 
condyles  are  not  on  the  same  plane  with  the  orifice  of  the  auditory  canal.  It 
is  seen,  furthermore,  that  the  occipital  foramen  is  behind  and  not  turned 
toward  the  ground;  its  plane  form'  a  wide  angle  with  that  of  the  horizon,  and 
nearly  approaches  the  vertical  position.  At  the  same  time,  if  the  distance  is 
measured  between  the  transverse  line  passing  through  the  anterior  edge  of  the 
foramen,  and  a  line  uniting  the  external  auditory  foramina,  it  will  be  found 
that  these  lines  are  several  centimetres  apart. 

In  man  only  there  are  found  on  the  same  plane  the  point  of  support  and 
the  lever-power  which  effect  the  movement  of  rotation.  In  him  the  special 
proportions  in  the  mastoid  apophysis  are  concerned  in  the  rotation  of  the  head, 
and  with  his  static  and  dynamic  equilibrium.  It  can  be  concluded,  from  the 
c  >  nparison  aire ul y  made  between  man  and  the  lower  species  most  resembling 
him,  that  the  predominance  of  volume  in  the  mastoid  region  in  man  is  both  a 
new  and  important  indication  that  the  biped  attitude  is  peculiar  to  him.  And 
this  characteristic  may  be  added  to  other  marked  anatomical  conditions  pointed 
out  by  different  authors  to  show  that  man's  natural  attitude  is  that  known  as 
the  biped  station. 

Iu  a  separate  chapter  the  objective  snapping  noise,  called  by  the  author  the 
';  bruit  de  Leudet,"  is  spoken  of  at  some  length,  but  he  is  not  prepared  to  say 
whether  the  noise  is  caused  by  movement  of  the  membrana  tympani  or  in  the 
tubal  muscles;  both  move  simultaneously,  however,  in  this  noise. 

The  applications  of  the  telephone  and  microphone  in  medicine  are  then 
spoken  of,  with  the  conclusion  that,  though  the  endeavors  have  been  numerous, 
tin  results  are  meagre;  though  the  author  believes  that  these  instruments  will 
yet  prove  of  great  aid  in  medical  diagnosis. 

The  chapter  on  "  Pulsating  Tumors  of  the  Tympanic  Cavity  "  is  a  review 
of  the  papers  on  this  subject  in  this  Journal,  by  Drs.  R.  F.  Weir  and  A.  II. 
Back,  of  New  York,  and  of  similar  observations  by  other  writers  not  in 
France. 

The  author  then  refers  to  some  experiments  of  his  own  on  the  functions  of 
the  Eustachian  tube.  The  question  propounded  is  whether  "  the  Eustachian 
tube  is  constantly  open,  like  the  nostrils,  or  whether  it  is  closed  by  the  sticking 
together  of  its  walls,  like  the  urethra '.  "  This  is  an  important  question  in  otol- 
ogy. The  conclusion  of  the  author  is  that  the  tube  is  closed  in  repose,  but 
opens  at  each  act  of  deglutition. 

This  highly  commendable  book  closes  with  an  extremely  interesting  chap- 
ter on  the  "  Function  of  the  Cochlea  in  Audition."  The  first  statement  of  in- 
terest is  that,  according  to  Yulpian  and  Brown-Soquard,  movements  similar  to 
those  produced  by  wounding  the  semicircular  canals  may  be  produced  by 
wounding  the  auditory  nerve  only.  Then  M.  M.  Duval  showed  that  some  of  the 
fibres  of  the  auditory  nerves  are  closely  connected  with  a  collection  of  motor 
fibres  in  the  bulb,  and  further,  that  these  fibres  are  continued  into  the  lower 
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peduncles  of  the  cerebellum.  It  is  known  that  lesions  of  these  peduncles  cause 
disturbances  identical  with  those  observed  after  wounding  the  semicircular 
c  knals.  It  is  hence  fair  to  conclude  that  in  the  acoustic  nerve  there  are  two 
kinds  of  fibres,  and  perhaps  more,  if  we  recall  the  trophic  effects  of  injuries  of 
the  trigeminus  in  the  bulb.  The  motor  fibres  of  this  nerve  of  special  sense  are 
distributed  to  the  ampulla?  of  the  semicircular  canals,  and  connect  them,  as  it 
were,  with  the  bulb  and  the  inferior  cerebellar  peduncle.  The  second  part, 
spread  out  in  the  cochlea,  the  utricle,  and  the  saccule,  is  exclusively  sensory. 
If  this  second  part  of  the  auditory  nerve  is  wounded,  can  it  bring  about  motor 
disturbances  or  loss  of  hearing  ?  These  questions  the  author  endeavors  to  solve 
by  experiments  on  the  cochlea  of  the  guinea-pig. 

The  cochlea  of  this  animal  projects  well  into  the  bulla  (its  middle  car),  and 
can  be  reached  through  the  auditory  canal,  after  the  membrana  tympani  is 
punctured.  After  destroying  the  cochlea  in  this  creature,  it  immediately 
walks,  runs,  and  plays  with  the  others  as  before,  and  eats,  chews,  and  evinces 
not  the  slightest  motor  disturbance;  it  scarcely  scratches  its  ear,  so  little  does 
it  notice  the  experiment.  This  shows  that  the  cochlear  portion  of  the  auditory 
nerve  possesses  functions  altogether  different  from  those  of  the  branch  dis- 
tributed to  the  semicircular  canals. 

Animals  thus  operated  on,  though  showing  no  deafness  at  first,  in  the  course 
of  a  few  days  or  weeks  show  decided  and  great  deafness. 

The  conclusion  is  that  lesions  of  the  cochlea  occasion  no  motor  disturb- 
ances, nor  do  they  entail  immediate  deafness.  The  cochlea  is  not,  therefore, 
the  only  and  special  organ  of  hearing.  It  seems  that,  so  long  as  the  vestibule 
remains  intact,  hearing  remains;  but  what  part  the  saccule,  and  what  part 
the  u  ricle  plays  in  this  function,  remains  to  be  shown.  But  the  author  thinks 
that  further  post-mortem  examinations  on  animals  thus  experimented  on  will 
decide  these  questions  by  showing  which  of  these  two  sacs  is  the  more  invaded 
after  the  experiments,  and  the  possible  inflammation  set  up  by  the  wound. 

La  Maladie  db  Meniere,  et  quelqucs  Reflexions  sur  les  Rapports  du  Mai  de 
Mer  et  de  la  Maladie  de  .Meniere.  TaiiSEPOUR  LB  Doctokat  en  Mede- 
cinb.  Par  Palasne  de  Champeaux.  Faculte"  de  MOdccinc  de  Paris:  24 
Fevrier,  1881. 

The  etiology  of  the  so-called  Meniere's  disease  is  considered  as:  1st,  primi- 
tive; 2d,  traumatic  ;  3d,  secondary.  The  latter  is  subdivided  as :  «,  resulting 
from  an  affection  of  the  ear,  as  otitis,  foreign  bodies,  etc.  ;  t>,  supervening  in 
the  course  of  a  general  affection,  as  rheumatism,  fevers,  the  exanthemata,  but 
especially  syphilis  and  tuberculosis;  c,  by  propagation,  as  in  the  otitis  labyrin- 
thica  of  children  (Voltoliui ) ;  and  il,  central  causes,  i.  e.,  from  tabes  dorsalis  and 
diseases  of  the  cerebellum.  It  is  well  known  that  the  auditory  nerve  originates 
by  two  roots:  one  internal  and  deep — the  bulbar  root;  the  other  exterior  and 
superficial,  from  the  floor  of  the  fourth  ventricle  and  the  internal  and  deep 
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root,  has  intimate  relations  with  the  trigeminus  through  its  bulbar  root.  In 
ca32s  of  tabes  dorsalis,  neuralgias  of  the  trigeminus  are  not  uncommon.  Hence, 
it  is  not  difficult  to  conceive  that  functional  disturbances  may  take  place  in 
the  tract  of  the  auditory  nerve,  since  the  trigeminus  is  connected  with  its 
origin.  Pierret  is  quoted  as  having  observed,  in  some  cases  of  tabes  dorsalis, 
that  with  excessive  pain  in  the  trigeminus  there  are  simultaneous  tinnitus  aurium 
and  hardness  of  hearing,  and  in  some  instances  there  is  vertigo.  It  Mould 
appear,  then,  that  the  author's  conclusion  is  just  "  that  tbe  auditory  nerve  may 
in  the  course  of  tabes  dorsalis  give  rise  to  aural  symptoms  varying  in  intensity 
from  hardness  of  hearing  to  absolute  deafness,  from  slight  subjective  noises  to 
intense  tinnitus  aurium,  and  from  moderate  vertigo  to  vertiginous  falling."' 
This  opens  a  most  enticing  field  for  observation. 

The  chapter  on  symptoms  is  very  thorough,  but  contains  little,  if  anything, 
unknown  to  the  reader.  Stress  is  laid  on  the  fact  that,  during  an  attack  of 
labyrintbic  vertigo,  there  is  never  muscular  contraction  nor  paralysis,  that  con- 
sciousness is  preserved,  but  that  the  hearing  is  never  so  good  as  it  was  before 
the  attack. 

Tlis  writer  distinguishes  between  simple  aural  vertigo  and  the  so-called 
Meniere's  disease.  The  first  may  be  due  to  various  aural  diseases;  the  latter  is 
due  to  irritation  in  the  semicircular  canals.  There  is  given  at  page  37  a 
tabular  view  of  the  differential  diagnosis  between  apoplectiform  cerebral  con- 
gestion and  Meniere's  disease.  This  disease  is  distinguished  from  the  vertigo 
of  epilepsy  by  the  absence  of  the  aura ;  from  stomachal  vertigo  by  the  absence 
of  epigastric  pain,  cramps,  etc.  ;  and  from  disease  of  the  cerebellum  by  the 
fact  that  Meniere's  disease  appears  in  paroxysms,  whereas  cerebellar  disease  is 
continuous. 

TI13  most  beneficial  treatment  is  that  proposed  and  carried  out  by  Charcot, 
viz.,  large  daily  doses  of  quinine  for  a  mouth,  notwithstanding  the  apparent 
aggravation  this  drug  brings  about  at  first.  At  the  end  of  a  month  suspend 
the  treatment  for  fifteen  days,  and  then  proceed  for  a  month  with  the  quinine 
as  before.  Then  pause  for  a  fortnight  or  more,  and  resume  a  third  time  the 
quinine,  if  necessary.    This  is  for  the  so-called  regular  forms  of  the  disease. 

M.  Dujardin-Beaumetz,  acting  upon  the  fact  that  sulphate  of  pelleterine 
possesses  the  property  of  inducing  great  congestion  of  the  eye-ground,  has  used 
this  drug  in  some  cases  of  Meniere's  disease,  and  in  one  case  obtained  great  ben- 
efit. All  the  well-known  experiments  of  the  past  fifty  years,  made  upon  the 
semicircular  canals,  are  then  reviewed,  and  the  candidate  feels  justified  in  the 
following  conclusion: 

"  The  semicircular  canals  are  the  organs  concerned  in  the  maintenance  of 
the  equilibrium  of  the  head,  and  consequently  of  the  body,  the  auto-adaptive 
centre  of  which  is  in  the  cerebellum.  The  ideas  thus  gained  are  aided  by 
vision,  so  that  the  head  moves  either  with  or  without  the  movements  of  the 
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rest  of  the  body.  If  the  impressions  furnished  by  the  semicircular  canals 
change,  the  auto-adaptive  centres  are  informed,  and  regulate  the  movements  ne- 
cessary for  the  maintenance  of  the  equilibrium  of  the  head.  If  a  lesion  occur 
in  the  semicircular  canals,  it  is  expressed  by  disturbed  equilibrium  (which  the 
vision  endeavors  in  vain  to  correct,  by  movements  always  the  same  according 
to  the  canal  affected),  and  at  the  same  time  by  vertigo,  which  is  the  consen- 
tient, subjective  hemisphero-cerebral  expression  of  the  perturbation  of  the 
auto-adaptive  centre." 

In  tracing  the  resemblances  between  Meniere's  disease  and  sea-sickness  there 
should  be  noticed  one  great  difference  in  the  two  sets  of  symptoms,  viz.,  the 
absence  of  even  temporary  hardness  of  hearing  in  nanpathy.  It  is  claimed 
that  sea-sickness  is  due  to  reflex  congestion  of  the  labyrinth,  brought  about  by 
irritation  in  the  abdominal  organs  by  the  motion  of  the  ship.  The  pneumo- 
gastric  nerve,  at  the  point  where  it  gives  off  the  recurrent  laryngeal  nerve,  sup- 
plies a  nerve-filament  passing  to  the  inferior  cervical  ganglion.  This  direct 
connection  between  the  pneumogastric  and  the  cervical  ganglion  explains  the 
relations  existing  between  the  stomach  and  the  labyrinth,  for  the  impressions 
transmitted  by  the  stomach  to  the  pneumogastric  react  on  the  ganglions  and 
vasomotor  nerves  of  the  vertebral  artery.  It  is,  in  fine,  the  compression  of  the 
endolymph  by  the  engorged  labyrinth  blood-vessels  supplied  by  the  vertebral 
artery,  which  occasions  the  vertigo.  The  thesis  closes  with  a  recital  of  four 
illustrative  cases. 
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REVIEWS. 


The  Production  of  Beats  and  Beat-Tones  with  Harmonic  Intervals 
{Ueher  den  XTrsprung  der  Stotse  und  Stosstdne  bei  harmonischen  Inter vallen).  R. 
Ivoenig:  Wiedemann's  Annalen,  No.  3,  p.  335,  1881.  — In  beginning  this 
article  the  author  refers  to  the  objections  made  by  Helmholtz  to  his  earlier 
experiments  published  in  1870,  and  proceeds  to  show  that  the  beat-tones  ob- 
tained by  him  could  not  have  been  due  either  to  higher  harmonic  overtones 
produced  in  the  air  by  the  tuning-forks  used,  or  in  the  ear  itself  by  the  influence 
of  their  powerful  tones. 

The  first  section  of  the  paper  considers  the  harmonic  overtones  produced  by 
tuning-forks  when  strongly  vibrated.  In  it  Ivoenig  states  that  the  forks  used 
by  him  in  connection  with  resonators  gave  no  perceptible  harmonic  overtones, 
as  they  had  very  thick  prongs,  which  construction  is  unfavorable  to  the  pro- 
duction of  such  overtones.  Some  interesting  statements  are  made  as  to  the 
effjet  obtained  with  forks  of  different  relative  dimensions.  With  thin  prongs 
the  production  of  harmonic  overtones  may  be  very  evident. 

In  the  second  part  of  the  paper  it  is  shown  that  the  beats  which  are  noticed 
cannot  be  produced  between  the  note  of  the  sharper  fork  and  a  harmonic  of 
the  fundamental  produced  in  the  ear  itself.  In  fact,  ihe  beats  produced,  for 
example,  by  an  altered  octave  are  so  strong  that,  were  they  due  to  such  a  har- 
monic of  the  fundamental,  they  could  not  fail  to  be  noticed  in  the  tone  of  the 
fork  when  sounded  alone.  Also,  in  such  a  case,  the  fundamental  would  remain 
unchanged  in  intensity  while  the  beats  were  heard.  But  this  is  not  the  case, 
a*  it  is  easily  noticed  that  there  are  periodical  variations  in  intensity. 

The  strong  tones  of  tuning-forks  were  used  byKoenig  in  his  earlier  experi- 
ments simply  in  order  to  make  the  beats  and  beat-tones  evident  even  to  an  un- 
practised ear.  But  it  is  easy  to  recognize  the  same  phenomena  even  with  sounds 
of  moderate  intensity. 

Stopped  organ-pipes  of  large  scale  are  especially  useful  for  researches  of 
this  kind,  on  account  of  the  feebleness  of  their  overtones,  and  the  fact  that  only 
the  odd  harmonics  of  the  fundamental  are  produced  directly  by  the  pipes.  But 
it  is  still  possible  that,  on  account  of  a  deviation  of  the  motion  of  the  air-par- 
ticles from  a  pendular  vibration,  other  harmonics  may  be  produced,  as  happens 
with  tuning  forks  with  thin  prongs,  when  strongly  vibrated.  Such  a  deviation 
in  the  case  of  pipes  may  be  caused  by  too  strong  wind-pressure. 

A  series  of  experiments  is  described  in  Part  III.  upon  stopped-pipes  of  given 
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dimensions,  blown  with  wind  under  a  specified  pressure.  To  study  the  har- 
monics, the  ear,  furnished  with  a  resonator,  is  best  placed  at  a  node  of  one  of 
the  harmonics,  formed  by  the  meeting  of  direct  and  reflected  waves,  at  which 
place  the  other  harmonics  are  most  readily  heard. 

With  a  stopped-pipe  C  (Ut),  .07  m.  broad,  .088  m.  deep,  and  about  1.15 
m.  long,  blown  by  air  under  a  pressure  of  .08  m.  of  water,  the  even  harmonics 
Nos.  2  and  4  were  not  perceptible  to  the  ear.  The  odd  harmonics,  Nos.  3  and 
5,  were  heard,  but  the  higher  odd  harmonics  were  absent.  This  pipe  was, 
therefore,  especially  suited  for  experiments  regarding  beats  of  harmonics.  It 
was  found  that  beats  were  clearly  produced  with  forks  which  were  harmonics 
of  C,  both  even  and  odd,  up  to  the  fourteenth. 

In  the  fourth  and  concluding  portion  of  the  paper,  an  instrument  is  de- 
scribed for  the  further  study  of  beats  and  beat-tones,  to  which  the  name  "  wave- 
siren"  is  given.  In  this  instrument  a  stream  of  wind  is  blown  through  a  nar- 
row slit  against  a  metal  model  which  represents  the  form  of  any  wave,  being 
constructed  by  combining  a  series  of  sinusoids.  This  wave-form  can  be  cut 
either  upon  the  circumference  of  awheel  or  on  the  edge  of  a  metal  band,  which 
is  then  bent  into  a  cylindrical  form  and  attached  to  an  axis  about  which  it  can 
hi  revolved.  In  the  first  case  the  slit  through  which  the  wind  issues  must  be 
radial;  in  the  second  case,  parallel  with  the  axis  of  rotation  of  the  cylindrical 
band.  The  general  idea  of  this  form  of  siren  occurred  to  Koenig  in  18GT-G8. 
A  similar  form  has  since  been  used  by  Terqueur  and  Tflpler. 

To  apply  the  wave-siren  to  the  study  of  beats  and  beat-tones,  Koenig  has 
constructed  the  resultant  wave-curve  for  different  intervals  upon  the  circum- 
ference of  a  metal  wheel,  as  already  described.  On  rotating  this  before  a 
radial  slit  through  which  air  was  blown,  as  the  slit  was  more  or  less  closed  by 
the  curved  edge  of  the  wheel,  variations  in  the  motions  of  the  air-particles  were 
produced,  corresponding  in  form  to  the  wave-curves  cut  upon  the  wheel. 
Hence,  a  motion  was  produced  similar  in  form  to  that  produced  by  the  simul- 
taneous sounding  of  two  simple  tones,  free  from  ovei tones. 

With  such  wheels  beats  were  heard  at  a  slow  rate  of  rotation,  and  beat- 
tones  at  a  higher  rate.  The  pitch  of  these  was  determined  by  the  use  of 
tuning-forks.  Thus,  the  second,  8:9,  gave  the  lower  beat-tone  1  ;  the  seventh, 
8:15,  gave  the  upper  beat-tone  1 ;  and  the  altered  twelfth,  8:23,  gave  an  upper 
beat-tone  1  of  the  second  period  very  clearly.  The  intervals  8:11  and  8:13 
gave  the  upper  and  lower  beat-tones  3  and  5,  5  and  3  respectively.  By  having 
a  series  of  holes  made  in  the  disk  as  witli  an  ordinary  polyphone-siren,  which 
give  the  elementary  and  resultant  beat-tones,  these  can  be  easily  identified. 

If  several  intervals  are  to  be  studied,  the  cylindrical  form  of  the  instru- 
ment is  preferable.  A  figure  is  given  showing  four  bands,  which  give  eight 
intervals.  An  ordinary  siren  plate  is  attached  at  the  top,  by  which  the  ele- 
mentary and  beat-tones  can  be  produced  at  will,  as  already  described  for  the 
wheel-form  of  the  instrument.    By  increasing  the  number  of  slits  through 
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which  the  wind  is  blown,  the  intensity  of  the  sound  can  he  corresponding! y 
increased.  The  slits  must,  of  course,  be  suitably  distributed  about  the  circum- 
ference. 

Though  deviating  slightly  and  necessarily  from  the  theoretical  conditions 
for  perfect  similarity  in  form  between  the  wave  cut  upon  the  wheel  and  the 
resulting  air-wave,  still  direct  experiments  with  resonators  show  that,  practi- 
cally, the  results  reached  arc  not  open  to  any  objection  on  this  account. 

A  very  interesting  expsrimsnt  illustrates  this.  If  the  wind  slit  be  slightly 
inclined  to  the  radius  of  the  wheel  or  to  the  axis  of  the  cylinder,  the  form  of 
the  air-vibrations  is  of  course  altered,  as  the  variations  in  intensity  of  the  pulse 
of  air  are  no  longer  proportional  to  the  ordinates  of  the  wave-curve.  This 
must  of  course  produce  new  overtones.  It  is  found  that  a  very  slight  inclina- 
tion is  sufficient  to  render  this  evident,  so  that  it  is  even  easy  to  adjust  the  slit 
by  tli3  ear  alone,  and  when  properly  placed  no  foreign  overtones  are  perceptible. 

C.  R.  C 

Apparatus  for  Illustration  of  Bhat-Tones  in  the  Lecture-Room. 
Beschreibung  eines  St<mtOncnppnrates  fur  Volesungsversuchc .  R.  Koenig  :  Wie- 
demann's Annalsn,  No.  3,  p.  250,  1831. — M.  Koenig  describes  an  apparatus  for 
illustrating  the  phenomena  of  beat-tones  to  a  numerous  audience.  High  and 
low  tuaing-forks  are  objectionable  for  this  purpose,  because  the  intensity  of 
th i  so jn.l  diminish  ?s  very  rapidly.  The  author  therefore  first  attempted  the 
c  instruction  of  an  apparatus  in  which  organ-pipes,  with  a  peripheral  embou- 
chure like  a  locomotive-whistle,  were  used.  But  it  was  found  that,  even  with 
very  constant  wind-pressure,  it  was  hard  to  keep  the  pitch  of  the  pipes  abso- 
lutely constant.  This  proved  a  serious  defect,  since  a  very  slight  change  in 
tli  i  pitch  of  the  primary  notes  produces  a  great  change  in  the  resulting  beat- 
tone.  Thus,  if  the  pitch  of  the  second  (8:9)  rises  by  a  tone  to  the  major  third 
(4:5),  the  beat-tone  rises  through  an  octave  (1:2).  For  this  reason  the  pipes, 
while  serving  to  show  the  actual  production  of  beat  tones,  do  not  furnish  a 
suitable  m^ans  of  verifying  the  relation  between  these  and  their  primaries. 

The  apparatus  finally  devised  consists  of  two  vertical  glass  tubes  of  suitable 
length,  clampjd  at  the  middle  point,  and  with  the  lower  end  of  each  pressed 
against  a  wheel.  This  wheel  is  covered  with  moistened  cloth,  so  that  on  rota- 
ting it,  the  tubes  are  set  into  longitudinal  vibration.  The  primary  and  beat- 
tones  are  then  heard  very  clearly.  As  the  tubes  can  readily  be  changed  for 
otlnrs  of  diffjreut  length,  the  apparatus  is  very  convenient.  Metallic  rods 
can  be  substituted  for  the  glass  tubes,  but  they  are  not  on  the  whole  so  satis- 
factory. C.  R.  C. 

On  tiie  Conveksion  of  Radiant  Energy  into  Sonorous  Vibration.  By 
W.  11.  Preeck.  Read  before  the  Royal  Society,  March  10,  1881.  Telegraphic 
Journal,  April  1,  1881. — In  this  article  Mr.  Preecc  investigates  the  sounds  pro- 
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cluced  when  intermittent  rays  of  light  fall  upon  various  hard  substances,  con- 
tinuing the  researches  of  Messrs.  Bell  and  Tainter,  Tyndall,  and  Mercadier. 
He  first  proves  by  direct  experiment  that  ebonite  is  highly  diathermanous, 
though  there  is  a  great  difference  among  different  specimens,  and  then  pro- 
ceeds to  determine  whether  the  effect  is  caused  by  an  expansion  and  contrac- 
tion of  the  disk,  due  to  absorption  and  radiation,  to  a  molecular  pressure 
similar  to  that  exercised  in  the  radiometer,  or  to  some  other  less  evident  cause. 

Failing  to  obtain  any  evidence  of  elongation  and  contraction  when  an  in- 
termittent beam  was  allowed  to  fall  upon  a  stretched  wire,  he  began  the  in- 
vestigation of  a  possible  radiometric  action,  using  disks  either  polished  or 
coated  with  lamp-black.  The  experiments  were  at  first  inconclusive,  but  ]<  d 
to  a  question  as  to  whether  the  disks  themselves  in  Bell's  experiments  really 
vibrated  at  all.  On  attaching  a  delicate  microphone  to  the  case  containing 
the  disk,  no  effect  was  perceptible,  which  seemed  to  show  that  the  disk  was 
not  the  essential  agent.  It  was  next  found  that  the  cavity  in  which  the  disk 
was  placed  would  give  as  loud  or  louder  sounds  when  the  disk  was  removed 
as  when  it  was  present,  provided  the  interior  of  the  cavity  was  blackened.  A 
long  series  of  experiments  confirmed  this  result,  and  finally  led  Mr.  Preece  to 
the  conclusion  that  the  phenomena  "is  purely  an  effect  of  radiant  heat,  and  it 
is  essentially  one  due  to  the  changes  in  volume  of  vapors  and  gases  produced 
by  the  degradation  and  absorption  of  this  heat  in  a  confined  space.  The  di.-ks 
in  Bill  and  Tainter's  experiments  mu  t  be  diathermanous,  and  the  better  their 
character  in  this  respect,  the  greater  the  effect ;  remove  them,  and  the  effect  is 
greater  still  The  disks  may,  and  perhaps  do,  under  certain  circum- 
stances vibrate,  but  this  vibration  is  feeble,  and  quite  a  secondary  action. 
The  sides  of  the  containing  vessel  must  possess  the  power  to  reduce  the  incipi- 
ent rays  to  thermometric  heat,  and  impart  it  to  the  vapor  they  confine,  and  the 
more  their  power  in  this  respect,  as  when  blackened  by  carbon,  the  greater  the 
effect." 

In  a  note,  it  is  stated  that  Professor  Stokes  has  suggested  that  the  effect  is 
due,  not  to  an  absorption  of  heat  by  the  contained  gas  as  a  whole,  but  to  the 
contact  of  the  air-molecules  with  the  absorptive  surface,  which  increases  their 
velocity  as  they  rebound,  and  thus  produces  increased  pressure.  This  causes 
an  increase  of  volume,  and  if  the  action  is  rendered  intermittent,  sonorous 
vibrations  result. 

C.  R.  C. 

Upon  the  Production  of  Sound  by  Radiant  Energy.  By  A.  G.  Bell. 
Bead  before  the  Natural  Academy  of  Sciences,  Apiil  21, 1881.  Silliman's  Jour- 
nal, June,  1881. — Professor  Bell  describes  aserics  of  experiments  of  the  Bame gen- 
eral nature  as  those  of  Mercadier,  Tyndall,  Kontgen,  and  others.  When  inclosed 
in  a  test-tube  and  submitted  to  the  action  of  the  intermittent  beam  of  light, 
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cotton-wool,  worsted,  silk,  and  fibrous  materials  generally,  were  found  to  pro- 
duce much  louder  sounds  than  rigid  diaphragms.  For  the  test-tubes,  a  conical 
brass  receiver,  closed  by  a  flat  plate  of  glass  and  furnished  with  a  hearing-tube, 
was  afterward  substituted.  As  darker  shades  of  colored  worsteds  produced 
the  strongest  effects,  lamp-black  in  powder  was  placed  in  a  test-tube,  which, 
when  submitted  to  the  intermittent  beams,  gave  a  very  startling  effect.  Va- 
rious experiments  of  this  kind  are  mentioned.  It  was  found  that  if  the  beam 
was  thrown  into  a  resonator,  the  interior  of  which  had  been  smoked  over 
lamp,  the  most  curious  alternations  of  sound  and  silence  were  observed.  When 
the  rapidity  of  the  intermissions  was  such  as  to  give  a  note  coinciding  in  pitch 
with  that  of  the  resonator,  the  sound  was  extremely  loud. 

An  apparatus  is  described  in  which  a  photophonic  receiver  is  constructed 
upon  the  principle  under  discussion.  By  this  instrument  speech  was  repro- 
duced at  a  distance  of  forty  metres. 

The  materials  from  which  the  loudest  sounds  are  produced  are  cotton-wool, 
worsted,  fibrous  materials  generally,  cork,  sponge,  platinum  and  other  metals 
in  a  spongy  condition,  and  lamp-black.  These  sounds  may  be  explained  on 
the  supposition  that  the  alternate  expansion  and  contraction  of  the  particles  of 
lamp-black,  cause  pulses  in  the  air,  which  is  squeezed  out  from  among  them 
like  water  from  a  sponge.  This  effect  is  increased  by  the  expansion  of  the  air 
itself,  due  to  contact  with  the  lamp-black.  This  also  explains  why  the  lamp- 
black communicates  such  a  feeble  vibration  to  the  diaphragm  on  which  it 
rests.  Professor  Bell  disagrees  with  Mr.  Preece  in  the  conclusion  of  the  latter 
gentleman  that  the  disks  in  his  experiments  do  not  vibrate  at  all ;  because,  if  a 
sheet  of  hard  rubber  is  used,  the  sound  can  be  heard  by  placing  the  ear 
against  any  portion  of  the  sheet.  Also  an  intermittent  beam  thrown  upon  the 
diaphragm  of  a  "Blake  Transmitter"  produces  a  musical  tone  in  an  attached 
telephonic  receiver,  though  the  wooden  box  and  mouth-piece  are  removed. 
From  this  Mr.  Bell  concludes  that  "  in  the  case  of  thin  disks  a  real  vibration  of 
the  diapnragm  is  caused  by  the  action  of  the  intermittent  beam,  independently 
of  any  expansion  and  contraction  of  the  air  confined  in  the  cavity  behind  the 
diaphragm."  Some  interesting  experiments  are  described  by  which  this  conclu- 
sion was  verified. 

A  series  of  experiments  with  liquids  and  with  gases  is  next  described,  with 
results  similar  to  those  of  Kontgen  and  Tyndall. 

Carbon  has  been  found  to  be  a  possible  substitute  for  selenium  in  an  elec- 
trical photophone  receiver. 

An  apparatus  is  described  by  which  the  relative  sonorous  effect  produced 
by  different  substances  can  be  approximately  measured,  after  which  the  author 
proceeds  to  consider  the  nature  of  the  rays  producing  the  sonorous  effect.  He 
adopts  the  term  "  radiophony  "  proposed  by  Mercadier. 

Using  the  sun  as  a  source  of  light,  with  a  bisulphide  of  carbon  prism  and 
a  lamp-black  receiver,  sounds  were  obtained  in  all  parts  of  the  visible  spec- 
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tram,  except  the  extreme  violet,  as  well  as  in  the  ultra-red,  in  which  the  max- 
imum effect  was  produced.  With  a  receiver  filled  with  red  worsted,  the  maxi- 
mum effect  was  produced  in  the  green  ;  with  green  silk,  the  maximum  was  in 
the  red  ;  with  hard  rubber  shavings,  in  the  yellow  ;  witli  vapor  of  sulphuric 
ether,  in  the  ultra-red;  and  with  iodine  vapor,  in  the  green.  The  conclusion 
is  reached  that  the  nature  of  the  rays  that  produce  sonorous  effects  in  differ- 
ent substances  depends  upon  the  nature  of  the  substances  that  are  exposed  to 
the  beam,  and  that  the  sounds  are  in  every  case  due  to  those  rays  of  the  spec- 
trum that  are  absorbed  by  the  body. 

The  paper  concludes  witli  a  description  of  the  speetrophone,  an  instrument 
similar  to  a  spectroscope,  in  which  for  the  telescope  a  radiophonic  receiver  is 
substituted,  and  some  experiments  with  it  are  described. 

Besides  the  articles  on  the  subject  of  radiophony  that  have  been  men- 
tioned in  the  Journal  of  Otology,  the  following  are  valuable:  "Notes  on 
Radiophony":  Mercadier,  Comptes  Rendvs,  Dec.  6  and  13,  1880;  Feb.  21  and 
2s,  1S81  ;  and  Journal  de  Physique,  April,  1881.  "On  the  Tones  which  arise 
from  the  Intermittent  Radiation  of  a  Gas":  Rontgen,  Wiedemann  s  Annalen, 
Jan.,  1881. 

C.  R.  C. 

On  tiie  Application  of  the  Tuning-Four  to  the  Study  of  tiie  Pro- 
pagation of  Sound  and  Vibratory  Motions  in  Liquids.  (Note  sur  V Ap- 
plication du  Diapason  a  V Etude  de  la  Propagation  du  So?i  et  des  MouvemenU 
Vibratoires  dans  les  Liqtiides)  Cn.  Montigny  :  Bull  de  V  Academic  Royale  des  Sci- 
ences de  Belgique,  No.  12,  p.  800,  1880. — In  this  note  the  author  continues  the 
study  of  the  influence  exercised  by  liquids  upon  the  vibrations  of  sonorous 
bodies.  A  tuning-fork,  kept  in  vibration  by  electricity,  is  immersed  in  the 
liquid.  As  the  prongs  are  sunk  more  deeply  the  pitch  falls,  though  this  effect 
is  less  sensible;  beyond  the  point  when  they  are  half  immersed. 

The  fork  resounds  well  in  pure  water,  ether,  alcohol,  bisulphide  of  carbon, 
glycerine,  and  salt  water.  In  pure  water  the  sound  is  more  grave  than  in  al- 
cohol or  ether.  The  lowering  of  pitcli  is  more  marked  in  salt  water,  and 
especially  in  bisulphide  of  carbon,  that  is,  in  proportion  as  the  liquid  is  more 
dense.  This  agrees  with  the  results  of  previous  experiments  on  bells  filled 
with  liquids  or  immersed  in  them.  Mercury  lowers  the  sound  greatly.  In 
these  researches  it  is  convenient  to  reinforce  the  sound  by  a  suitable  resonating- 
box  of  variable  size,  attached  to  the  stem  of  the  fork. 

Montigny  remarks  upon  the  continuous  waves  produced  in  liquids  by  tin's 
means,  and  proceeds  to  indicate  the  direction  in  which  he  is  prosecuting  his 
experiments.  The  particular  object  of  li is  present  studies  is  to  determine  the 
changes  in  the  intensity  of  sound-waves  which  are  transmitted  through  two  or 
more  liquid  media  of  different  densities. 

C.  R.  C. 
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St.  Bartholomew's  Hospital  Reports,  Vol.  XVI.,  p.  207,  1830.  Aural 
Exostoses. — Cumberbatch  reports  two  cases  of  aural  exostosis.  In  speaking  of 
the  etiology  of  such  tumors,  be  says:  "They  are  most  frequently  situated  in 
the  posterior  superior  wall  of  the  meatus,  near  the  membrane,  generally  two  in 
number."  In  all  cases  but  two  that  he  has  seen,  the  deafness  associated  with 
each  case  has  been  due  to  a  concomitant  disease  of  the  middle  car,  and  gener- 
ally catarrhal  in  character.  The  patients  affected  generally  were  of  a  gouty  dia- 
thesis, and  middle-aged.  In  regard  to  treatment,  he  recommends  that  no  opera- 
tive interference  with  these  growths  be  undertaken,  unless  they  cause  retention 
of  secretion.  When  complete  obstruction  exists,  he  thinks  that  the  final  closure 
is  due  more  to  the  swolUn  condition  of  the  skin  of  the  meatus  than  to  any 
increase  in  the  size  of  the  tumor  ;  therefore,  if  the  skin  over  the  exostosis  could 
be  replaced  by  a  thin  cicatricial  tissue,  the  swelling  at  each  attack  of  catarrh 
would  be  prevented.    In  support  of  this  theory  he  records  two  cases: 

B.  J.,  seen  in  September,  1876.  Before  coming  under  observation,  patient 
had  an  attack  of  purulent  catarrh  of  both  tympana,  with  deafness;  a  polypus 
was  removed  from  the  left  ear;  after  a  short  time  he  recovered  from  this  at- 
tack. When  examined,  the  following  was  the  condition  of  both  ears :  right 
meatus,  much  narrowed,  about  one-half;  skin  of  meatus  congested  and  swol- 
len; membrane  imperfectly  seen,  but  no  perforation  detected.  Left  meatus,  a 
single  exostosis  on  posterior  wall ;  skin  also  very  vascular  and  swollen.  On 
right  side,  hearing  normal ;  but  on  left,  when  pressed  only  can  the  watch  be 
heard.  Patient  also  has  naso-pharyngeal  catarrh.  Under  suitable  treat  nn  nt 
the  catarrh  was  benefited,  and  it  was  decided  to  apply  nitric  acid  to  the  swol- 
len skin  covering  the  tumor.  Ether  was  given,  and  every  part  of  the  tumor  was 
touched  with  the  acid,  aud  then  washed  with  a  solution  of  soda.  The  next 
day  the  meatus  was  occluded  by  the  inflammatory  swelling.  When  the  slough 
c.vme  away  and  the  surface  healed,  the  space  between  the  exostosis  and  the 
anterior  wall  was  much  increased.  Patient  has  been  under  observation  for 
some  time,  but  the  cicatrix  has  prevented  the  occlusion,  though  the  exostosis 
has  not  increased  in  size. 

In  another  case  of  exostosis  the  nitric  acid  was  applied  as  before,  and  the 
space  was  also  much  increased  in  the  meatus,  and  the  patient  much  benefited 
by  it. 

Aural  Affections  in  the  Acute  Exanthemata.  ArcMv  fiir  Ohrenlteil- 
kunde,  Vol.  XVI.,  p.  16.  Gottstein. — Attention  is  called  to  the  rarity  of  ob- 
servations by  competent  observers  of  the  earlier  stages  of  the  ear  diseases  which 
occur  during  the  exanthemata.  From  the  statistics  of  Burckhardt-Merian  it  is 
seen  that  of  all  the  cases  of  ear  disease  which  were  referred  to  the  exanthemata, 
but  sixteen  to  eighteen  per  cent,  were  seen  within  the  first  six  months  of  their 
development,  and  Gottstein's  own  statistics  are  not  any  more  favorable  for  the 
observation  of  the  acute  stages  of  disease,  and  for  the  determination  of  the 
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question  of  how  the  great  destruction  which  is  so  often  seen  in  such  cases 
occurs.  Wreden,  of  St.  Petersburg,  from  his  connection  with  the  large 
children's  hospital  of  that  city,  had  most  unusual  opportunities  for  early  ob- 
servations; he  has  reported  diphtheritic  inflammation  of  the  middle  ear  as 
very  common  in  scarlet  fever,  but  his  observations  have  not  been  confirmed  by 
others,  as  Gottstein  thinks,  owing  to  the  ear  disease  being  seen  only  in  its  later 
stages.  According  to  Wreden,  the  diphtheritic  exudation  continues  only  for 
fourteen  days  and  is  succeeded  by  suppuration,  the  stage  in  which  the  disease 
usually  comes  under  treatment. 

As  contributions  to  this  subject,  Gottstein  narrates  three  cases  :  one  of  croup- 
ous inflammation  of  the  velum,  pharynx,  nose,  and  both  middle  ears,  in  the 
second  week  of  scarlet  fever;  one  of  diphtheria  of  the  throat,  with  diphtheritic 
inflammation  of  the  left  tympanum,  in  the  second  week  of  measles;  and  one  of 
acute  desquamative  inflammation  of  both  tympanic  membranes,  with  perfora- 
ting tympanic  inflammation,  in  the  course  of  measles.  In  the  first  case,  two 
days  after  the  appearance  of  diphtheritic  membranes  in  the  pharynx  and  nose, 
great  deafness  was  noticed,  and  examination  showed  diphtheritic  membranes 
over  both  drum-heads,  which  were  already  perforated,  and  the  same  exudation 
covered  the  tympanic  mucous  membrane.  From  the  history,  the  presence  of 
membrane  first  in  the  nose  and  later  within  the  tympanum,  Gottstein  con- 
clueles  that  the  exudative  process  extended  up  through  the  Eustachian  tube  to 
the  tympanum,  and  produced  the  destruction  from  within  outward. 

In  the  second  case,  soon  after  the  appearance  of  diphtheritic  membranes  on 
the  uvula,  palate,  and  tonsils,  great  deafness  without  pain  or  discharge  was 
noticed  in  the  left  ear,  and  the  deeper  meatus  was  found  to  be  covered  with 
similar  membr  ane.  After  removal  of  this,  the  membrana  tvmpani  was  found 
perforated  and  the  tympanic  cavity  in  a  state  of  suppuration,  but  without  any 
membranous  eleposit,  and  Gottstein  feels  uncertain  whether  the  exudation  of 
the  ear  was  an  extension  from  the  pharynx  or  was  an  independent  deposit. 

In  the  third  case  the  deposits  in  the  ears  were  taken  for  diphtheritic  mem- 
branes, till  the  microscope  showed  that  they  were  composed  of  epidermal  cells, 
and  not  of  a  fibrinous  exudation. 

In  regard  to  the  treatment  of  diphtheria,  Gottstein  has  never  seen  the  diph- 
theritic process  shortened  by  cauterization,  and  considers  that  therapeutic 
efforts  should  be  directed  to  removal  of  the  exudation  and  to  disinfection  of 
the  mucous  membrane.  He  advises  prolonged  baths  in  aqua  calcis,  and 
powdering  the  diseased  surfaces,  after  removal  of  the  membranes,  with  sali- 
cylic acid. 

Diabetic  Otitis:  Clinical  Lecture  at  La  Ciiaiutk,  Paris.  By  Maurice 
Raynaud,  Member  of  the  Academy  of  Medicine.  Atuadtx  des  Maladies  dc 
V  Oreille,  etc.  March,  1881. — The  opinion  expressed  in  this  c  linical  lecture  is 
that  diabetic  otitis  is  not  only  more  frequent  than  is  supposed,  but  that  when 
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it  has  once  become  well  known  it  may  prove  a  pathognomonic  index,  like 
anthrax,  diffuse  phlegmon,  and  certain  erythematous  eruptions  about  the  geni- 
tals, and  arouse  the  suspicion  of  the  presence  of  this  disease,  hitherto  unsus- 
pected. 

In  a  case  of  well-marked  diabetes  mellitus,  in  which  an  attack  of  anasarca 
was  diminishing,  there  suddenly  occurred  one  evening,  after  the  patient  had 
been  in  the  hospital  a  fortnight,  a  violent  attack  of  pain  in  the  right  ear. 
There  was  no  assignable  cause,  no  chilling  to  account  for  this.  The  pain  be- 
came intense  in  the  extreme,  and  toward  midnight  of  the  evening  when  at- 
tacked there  occurred  an  abundant  hemorrhage  from  the  right  auditory 
canal,  which  was  followed  immediately  by  relief. 

The  next  morning  there  ran  from  the  ear  a  copious  sero  sanguinolent  fluid, 
which  flowed  steadily,  drop  by  drop,  to  such  an  extent  as  to  require  to  be 
caught  in  a  vessel.  This  discharge  continued  for  several  days,  the  liquid 
growing  paler  until  it  became  serous.  Under  the  microscope  it  showed  leuco- 
cytes, which  collected  in  small  quantity  at  the  bottom  of  the  vessel,  and  it  con- 
tained albumen,  as  shown  by  heat,  but  no  sugar. 

By  examining  the  fundus  of  the  canal  with  the  otoscope,  it  was  seen  that 
the  membrane  was  covered  with  a  whitish  exudation,  pseudo-membranous  in 
appearance,  and  in  its  upper  part  the  fluid  was  seen  to  come  through  a  small 
perforation.  There  was  deafness  on  this  side.  In  ten  days  the  discharge 
ceased  until  it  became  a  mere  moisture,  which,  however,  persisted  until  the 
death  of  the  patient,  twenty-three  days  after  the  attack  of  earache.  The  petrous 
bone  was  examined  post-mortem  by  Dr.  Ladreit  de  Lacharriere,  who  discovered 
a  large  perforation  in  the  anterior  segment  of  the  membrana  tympani ;  red, 
fungous,  and  bleeding  mucous  membrane  in  the  drum-cavity,  in  which  there 
was  a  pink  and  purulent  liquid. 

The  bones  of  the  ear  were  not  dislocated,  but  they  were  embedded  in  the 
granulations,  and  near  the  stirrup  there  was  a  clot  of  blood.  The  mastoid 
cells  were  filled  with  a  rose-colored  liquid  containing  pus-cells,  and  the  mucous 
membrane  lining  the  mastoid  cells  was  red  and  softened.  The  osseous  sub- 
stance was  greatly  injected,  marbled  at  some  places,  and  presented  all  the 
appearances  of  inflammation  of  bone-tissue.  The  vestibule,  the  cochlea,  and  the 
semicircular  canal  showed  no  alterations.  The  ostitis  in  the  mastoid  is  dwelt 
on  as  the  sign  of  greatest  importance,  for  the  writer  concludes  that  ostitis  in 
the  petrous  bone  is  a  peculiar  and  constant  characteristic  in  diabetic  otitis, 
though  the  latter  may  not  pass  beyond  the  mucous  membrane. 

The  Action  of  Constant  Electric  Currents  ut-on  Certain  Affec- 
tions of  the  Internal  Ear.  By  Dr.  Ladreit  de  LacharriSre,  Annalesdes 
Maladies  de  V Oreille  et  da  Larynx,  September,  1880. — For  a  long  time  it  lias 
been  thought  that  electricity  could  revive  the  auditory  sense,  which  was,  indeed, 
a  natural  view  to  take  of  the  action  of  an  excitant  so  powerful  in  other  dis- 
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eased  states  of  the  nervous  system.  It  was  therefore  held  that  electricity  could 
cure  a  deafness  dependent  simply  on  a  weakness  of  the  auditory  neive;  but 
uuder  the  name  of  nervous  deafness  there  was  confounded  a  number  of  differ- 
ent pathological  states.  Whenever  it  was  found  that  the  various  parts  in  the 
middle  ear  were  healthy,  the  hypothesis  of  an  affection  in  the  labyrinth  was 
used  to  explain  a  nervous  deafness,  though  the  affections  of  the  labyrinth  are 
admitted  to  vary  with  the  conditions  under  which  they  are  evoked. 

The  application  of  electricity  under  these  conditions,  in  a  purely  empirical 
manner,  would  give,  of  course,  variable  results.  The  great  divergence  of 
opinion  in  these  cases  is  due  to  the  fact  that  the  observers  have  been  more  atten- 
tive to  the  mere  fact  of  deafness  than  to  the  causes  producing  it. 

The  author  has  asked  himself,  therefore,  this  question  :  May  there  not  be  in 
a  number  of  cases  of  deafness  produced  by  very  different  causes,  as,  for  example, 
hysteria,  the  administration  of  large  doses  of  quinine  and  salicylate  of  soda, 
and,  after  certain  fevers,  a  similar  pathological  state  characterized  by  disturb- 
ances of  the  vaso-motor  nerves  ?  This  is  a  question,  however,  often  propounded 
before  by  many  observers,  as  the  author  must  know,  though  there  is  no  special 
evidence  of  such  knowledge. 

This  principle  of  observation  being  admitted,  the  author  believes  he  can 
often  connect  diseases  of  the  ear,  both  chronic  and  acute,  with  both  temporary 
and  organic  disorders  of  digestion.  Also,  he  has  observed  similar  connections 
between  aural  affections  and  vesicular  eruptions,  like  herpes,  which  usually 
supervenes  upon  hepatic  troubles,  and  a  similar  connection  between  various 
congestive  states  due  to  diathesis  or  a  neurosis,  and  also  a  connection  with  ute- 
rine phenomena  and  aural  disease. 

Therefore,  there  are  certain  vaso-paralytic  conditions  which  enable  us  to 
explain  a  certain  number  of  morbid  states  of  the  ear  which  cannot  be  ac- 
counted for  by  the  appearance  of  the  drum,  nor  of  the  chain  of  auditory  bones. 
The  application  of  electric  currents  in  these  conditions,  by  arousing  t lie  con- 
tractility of  the  vascular  coats,  breaks  up  this  stasis  of  the  blood  and  the  passi  \  e 
congestion.  Several  illustrative  cases  are  then  given,  and  the  method  of  ap- 
plication of  the  electric  currents,  as  practised  by  the  writer,  arc  then  detailed. 

The  batteries  which  he  has  used  are  such  as  give  out  a  constant  current, 
and  those  made  by  Gaiffe  are  the  most  suitable.  lie  has  had  made  rheophores, 
nipple-shaped  in  the  centre,  so  that  this  prominence  would  fill  the  orifice  of 
the  auditory  canal.  These  are  first  moistened  and  then  placed  one  in  each  ear, 
and  held  in  position  by  a  double  spring.  The  author  considers  that  it  is  an 
essential  in  the  electrization  of  the  internal  ear  that  the  current  of  electricity 
should  pass  across  the  base  of  the  skull.  For,  if  one  of  the  electrodes  should 
be  placed  on  the  nucha  while  the  other  is  in  the  auditory  canal  filled  with 
water,  there  is  no  reason  to  suppose  that  the  electric  current  passes  through 
the  labyrinth  ;  but,  if  it  is  made  to  pass  through  the  base  of  the  skull,  the  inner 
car  is  acted  upon  in  all  its  parts.    The  author  admits  that  the  clectiic  current 
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is  direct  in  this  instance  without  accuracy,  and  that  it  acts  on  all  the  portions  of 
the  petrous  bones,  so  that  thus  the  chorda  tympani  is  irritated  and  brings  about 
an  increased  flow  of  saliva,  while  at  the  same  time  the  patient  experiences  a 
peculiar  taste  in  his  mouth.  If,  now,  the  current  is  suddenly  and  actively 
interrupted,  the  patient  perceives  a  flash  of  light,  which  shows  that  the  optic 
chiasm  has  been  excited.  The  author  has  never  met  with  any  accident  in  thus 
applying  the  current,  and  by  not  prolonging  the  seance  beyond  five  minutes  the 
patient  has  not  been  exposed  to  vertigo  or  syncope.  Should  the  latter  threaten, 
the  current  must  be  stopped  at  once.  No  more  than  eighteen  elements  of  Gaiffe's 
battery  have  been  found  necessary,  and,  in  fact,  the  patient  could  not  endure  a 
more  intense  current.    In  general,  twelve  to  fourteen  elements  will  he  enough. 

The  employment  of  constant  electric  currents  in  cases  of  simple  weakness 
of  the  acoustic  nerves  has  always,  been  attended  with  good  results  in  the 
author's  cases.  This  practice  is  one  generally  employed,  and  offers  nothing 
new,  as  the  author  says;  but  he  has  felt  it  his  duty  to  mention  his  experiences. 
He  wishes  to  emphasize  two  conditions  : 

1.  That  there  are  morbid  states  of  the  ear  which  are  characterized  by  a 
passive  congestion  of  the  labyrinth  determined  by  a  weakness  of  the  vaso- 
motor nerve. 

2.  That  constant  electric  currents,  employed  as  he  has  shown,  constitute 
a  therapeutic  means  of  great  efficacy  in  modifying  these  pathological  states, 
checking  the  tinnitus  aurium  and  vertigo  accompanying  them,  and  in  restoring 
the  hearing. 

Nerve-Atrophy  in  the  First  Cochlear  Convolution.  Moos  and 
Steinbhugge:  Airhives  of  Otology,  Vol.  X.,  No.  1. — A  case  of  great  interest 
in  pathological  physiology  is  described.  A  man,  aged  sixty-three,  suffered 
from  disease  of  the  brain,  and  the  clinical  diagnosis  was  hemiparesis  lateralis 
sinistra  from  a  cortical  affection  of  the  right  central  convolution  ;  the  autopsy 
showed  carcinoma  of  the  anterior  central  convolution,  and  also  carcinoma  of 
the  stomach.  The  patient  was  extremely  deaf,  the  voice  not  being  heard  at 
all  on  the  right  side,  and  at  a  distance  of  three  metres  only  on  the  left  side. 
Two  weeks  before  death,  an  examination  of  the  ears  showed  normal  appear- 
ances, but  testing  proved  that  the  perception  for  high  tones  was  entirely  lost. 

Tuning-forks  from  the  forehead  gave  as  follows: 


a'  —  440  was  perceived. 


c'  =  264 
c  =  132  " 
Tuning-forks  by  air-conduction  gave  : 

Right. 


right. 


Loft. 


a'  -  440  =  0. 
c'  -  204  =  0. 
c  =  132  =  0.01  metre. 


«'  =  barely  heard. 
d  —  O.Oo  metre. 
t   =  0.01  " 
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Microscopic  examination  of  the  right  labyrinth  showed  that  the  central 
termination  and  the  trunk  of  the  acoustic  nerve  were  generally  normal,  but 
contained  a  few  atrophic  fibres.  A  further  examination  of  the  different  con- 
volutions of  the  lamina  spiralis  proved  that  the  nerve-fibres  in  the  two  upper 
convolutions  were  perfectly  normal,  while  those  in  the  first  or  lower  convolu- 
tion had  undergone  a  very  marked  quantitative  atrophy.  The  hair-cells  were 
similarly  affected,  the  inner  ones  of  the  first  convolution  showing  only  a  finely 
granular,  molecular,  colorless  mass;  the  cells  in  the  second  convolution  were 
nearly  normal,  while  those  in  the  third  were  absolutely  so. 

The  cause  of  the  disease — a  nerve-atrophy  from  inactivity  or  intra-laby- 
rinthine  pressure  produced  by  fixation  of  the  stapes,  as  argued  by  the  authors 
— we  cannot  accept  as  proven  ;  but  the  loss  of  perception  for  high  notes,  associ- 
ated with  the  nerve-atrophy  of  the  lower  cochlear  convolution,  is  a  pathologico- 
histological  demonstration  of  Helmholtz's  theory  of  tone-perception  very 
unique  and  of  great  interest. 

As  is  well  known  from  the  laws  of  the  transmission  of  vibrations  and  the 
study  of  the  structure  of  the  labyrinth,  Helmholtz  concluded  that  the  cochlea 
was  a  stringed  instrument,  with  strings  of  graduated  variable  length,  the 
longer  corresponding  to  the  lowrer  tones,  and  the  shorter  to  the  higher  tones; 
and  as,  from  the  measurements  of  Hensen,  the  radial  length  of  the  lamina 
basilaris  membranacea  increases  from  below  upward  to  the  cupola  of  the 
cochlea,  the  lower  convolution  of  the  cochlea  is  adapted  for  the  perception  of 
the  higher  notes. 

The  functional  test  in  this  case,  in  connection  with  the  pathological  condi- 
tion of  the  first  cochlear  convolution,  is  in  full  harmony  with  this  theory  of 
Helmholtz. 

A  oral  Polypi  and  their  Treatment.  R.  Voltolini  :  Monatschrift  fur 
Oltrcnheilkunde,  No.  2,  1881. — Voltolini  reasserts  what  he  has  already  written, 
that  in  the  treatment  of  aural  polypi  he  prefers  the  use  of  the  galvano-caustic. 
For  the  simple  removal  of  the  growth,  lie  uses  a  wire  snare — cold,  if  the  polypus 
is  soft;  but  if  he  finds  it  hard,  he  attaches  the  battery  and  burns  it  off  by  gid- 
vano-cautery.  For  future  cauterizations  of  the  base  lie  always  uses  the  gal- 
vano-cautery,  and  in  this  article  gives  a  figure  of  the  finely  pointed  instrument 
he  prefers. 

Statistical  Report  of  the  Policlinic  for  Aural  Disease  in  Halle 
A.  S.,  from  Oct.,  1879,  to  Oct.,  1880.  Ibid.  Hessler.— Here  also  full  tables 
of  diseases,  sex,  and  age  are  given, which  can  only  be  studied  in  the  original ; 
the  only  criticism  of  them  would  be  that  both  these  and  the  preceding  tables 
would  gain  in  clearness  for  reference  if  they  were  divided  according  to  the 
anatomy  of  the  ear. 

Hessler  of  II  die  A.-S.  follows  his  report  by  very  thorough  reports  of  the 
unusual  and  noticeable  cases  which  were  presented. 
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Fracture  at  the  Base  of  the  Skull.  (Prof.  George  Buchanan's 
Wards,  Glasgow  Hospital.)  Glasgow  Medical  Journal. — Shortly  before  admis- 
sion, the  patient  fell  a  distance  of  twenty  feet,  and  an  iron  column  upon  which 
he  wns  at  work  fell  with  and  upon  him,  striking  him  on  the  head.  He  com- 
plained of  pain  in  the  right  temporal  region,  was  not  comatose,  but  stupid, 
and  bled  from  the  right  ear  and  posterior  nares,  there  being  a  watery  fluid 
mingled  with  the  flow  of  blood  from  the  ear.  Facial  paralysis  of  the  right 
side,  with  impaired  hearing,  were  the  most  marked  symptoms  in  the  case.  The 
hemorrhage  continued  for  two  days,  at  the  end  of  which  time  the  patient  was 
able  to  recall  the  particulars  of  the  accident,  and  gradually  improved  in  gen- 
eral condition.  The  ear,  however,  continued  to  discharge  a  transparent,  yel- 
lowish fluid,  and  a  rupture  of  the  membrana  tympani  was  distinctly  discern- 
ible. The  fluid  was  examined  and  concluded  to  be  cerebro-spinal.  Six  weeks 
after  the  accident  the  man  was  discharged  from  the  ward,  and  subsequently 
treated  as  an  out-patient.  The  ear  continued  to  flow,  the  discharge  becoming 
purulent,  and  gradually  ceasing  under  the  use  of  zinc  instillations  and  inflation 
of  the  middle  ear. 

After  recovery,  the  vibrating  tuning-fork  upon  the  forehead  was  heard 
much  better  in  the  affected  ear.  The  facial  paralysis  and  the  general  symptoms 
gradually  disappeared. 

This  case  suggests  the  importance  of  a  careful  and  skilled  examination  of 
the  ear  in  supposed  fracture  of  the  base  of  the  skull,  where  the  ear  is  implica- 
ted. The  symptoms  in  this  case,  so  far  as  can  be  judged  from  a  report,  would 
have  been  fully  explained  by  injury  to  the  middle  ear  alone,  the  free  and 
continued  watery  discharge  being  in  itself  no  evidence  of  implication  of  the 
cranial  cavity.  In  default  of  the  possibility  of  chemically  determining  the 
distinction  between  the  cerebro-spinal  fluid  and  the  serum  so  copiously  and 
continuously  poured  forth  in  cases  of  extreme  congestion  of  the  mucous  mem- 
brane of  the  tympanic  cavity  following  injury,  the  careful,  expert  examination 
of  the  ear  is  imperative. 

Summary  of  the  Ottatric  University-Clinic  of  Prof.  Zaufal  for 
1879.  Archiv  fur  Ohreiiheilkande,  Vol.  XVI.  Ha.berma.NN. — Full  tables  are 
given  of  the  different  diseases,  which  it  is  impossible  to  condense;  the  sex,  oc- 
cupation, and  the  exact  organ  affected  are  also  stated,  with  remarks  upon 
the  interesting  features  of  the  various  diseases,  as  presented  by  the  subjects 
seen. 

A  Disinfecting  Capsole  for  the  Common  Air-Douche.  Archiv  f&r 
Ohrenheilkunda,  Vol.  XVI.  Zauial.— To  diminish  the  risk  of  infection  from 
the  use  of  the  balloon  in  different  patients,  it  is  suggested  that  the  air  be 
filtered  by  pissing  through  a  hollow  globe  attached  to  whatever  form  of 
apparatus  is  used,  the  interior  of  this  globe  being  tilled  with  disinfecting  sub- 
stances. 
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Thattlow:  Behandlim;  ap  Otorrhct.a  :  Norsk,  Magaz.  for  Lager.,  R.  No. 
III.,  Bel.  X.  (Treatment  of  Otorrhoea). — Thaulow  follows  the  dry  method  of 
treatment  in  otorrhoea,  for  which  he  uses  tampons  saturated  with  a  strong 
solution  of  boracic  acid.  Both  secretions  and  fa-tor  are  greatly  diminished 
by  these  applications.  In  addition,  Pulitzer's  air-bag  or  the  catheter.  The 
repeated  syringing  is  condemned  as  useless  and  often  harmful,  on  account  of  its 
causing  eczema  of  the  meatus,  and  because,  with  small  perforations  of  the 
membrana  tympaui,  it  is  not  possible  to  cleanse  the  tympanic  cavity.  (Referat 
in  Nordiskt  Medicinskt  ArcMv,  XII.,  No.  4,  by  C.  Ragge.)  J.  J.  B.  V. 

Otoscoptc  Forceps  op  Dr.  Verdos.  Otoscopo  prensor  del  Dr.  Verdos  : 
Rerista  de  Medicina  y  Qi/rugia  prdcticas.  Madrid,  IV.,  No.  90. — This  in- 
strument, intended  for  the  removal  of  foreign  bodies  and  polypi  from  the 
meatus  auditorius  externus,  was  described  in  the  Bevista  de  dentins  Medicas. 
The  otoscopic  part  consists  of  Brunton's  otoscope,  with  a  modification  in  the 
auricular  extremity.  This  can  turn  easily  on  the  other  part,  and  in  its  border 
runs  the  articulation  for  a  pair  of  conical  forceps,  the  handles  of  which  are 
turned  downward.  This  instrument,  the  author  claims,  perforins  the  double 
function  of  otoscope  and  of  forceps,  so  that  every  movement  of  the  forceps  in 
the  meatus  can  be  strictly  watched,  and  can  be  used  in  any  direction  by  the 
easy  rotation  of  the  auricular  part  of  the  otoscope  to  which  they  are  attached. 

J.  J.  B.  V. 

R.  Malling-Hansen.  Forslag  om  at  oprette  et  Dorstumrne-Institut 
i  Jylland.  Kobenhavu,  1880.  (Plan  for  the  creation  of  an  institution  for  deaf- 
mutes  in  Jutland). — L.  W.  Salomonsen,  Oprettelsen  af  et  Dorstumme-Institut 
i  Jylland.    Ugeskrift  for  Lager,  R.  IV.,  Bd.  I. ;  174. 

Mailing  Hansen,  the  director  of  the  Royal  Institute  for  Deaf-Mutes  in  Co- 
penhagen, has  proposed  the  erection  of  a  government  institution  in  Jutland, 
for  instruction  of  one  hundred,  and  boarding  of  thirty  to  fifty  deaf-mutes. 
To  this  institution  should  be  admitted  every  year  the  different  deaf-mutes  of 
eight  years  of  age;  and,  after  a  en  tain  term  of  probation,  such  deaf-n  utcs  ns 
would  show  aptitude  to  learn  speech  should  remain  in  the  Jutland  institution, 
where  the  method  of  visible  speech  should  be  taught,  while  the  others  should 
be  transferred  to  the  institution  in  Copenhagen,  where  the  method  of  signs 
would  be  followed. 

Salomonsen  in  his  article  gives  a  short  report  of  the  development  of  in- 
struction of  deaf-mutes  in  Denmark.  He  favors  compulsory  education  for  all 
deaf-mutes,  and  separates  them  in  real  and  unreal  deaf-mutes,  and  agrees  with 
the  preceding  author  in  that  a  large  proportion  of  the  deaf-mutes  proper 
(nearly  fifty  per  cent.)  can  be  taught  by  methods  of  speech.  (Keferat  by  Job. 
Mcillcr,  in  Nordisht  Medicinskt  Archk,  XII.,  No.  3.)  J.  J.  15.  V. 
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NOTES. 


All  communications  relating  to  the  editorial  department,  and  all  pamphlets 
intended  for  review,  should  be  addressed  to  Dr.  Clarence  J.  Blake,  Hotel 
Berkeley,  Boston,  Mass. 

Subscriptions  to  the  Journal,  applications  for  exchange,  and  books  in- 
tended for  review,  should  be  sent  to  the  publishers,  William  Wood  «fc  Co., 

So.  27  Great  Jones  Street,  Xetc  York. 

The  Seventh  Ssssion  of  the  International  Medical  Congress  will  be  opened 
in  London  on  Tuesday,  August  2,  1881,  at  the  Royal  College  of  Physicians, 
Pall  Mall,  where  the  Executive  and  Reception  Committees  will  meet  the  mem- 
bers between  the  hours  of  4  p.m.  and  7  p.m.  The  meetings  for  business  will 
commence  on  Wednesday,  August  3d,  and  will  end  on  Tuesday,  August  9th. 

The  officers  of  Section  X — Diseases  of  the  Ear,  are:  President:  William  B. 
Dalby,  Esq.  Vice-Presidents :  Dr.  Cassells,  Glasgow  :  Dr.  Fitzgerald,  Dublin. 
Council:  A.  G.  Brown,  Esq.,  London;  E.  Cumberbatch,  Esq.,  London :  Dr. 
Dancanson,  Edinburgh ;  G.  P.  Field,  Esq.,  London ;  Prof.  McXaughton  Jones, 
M.D.,  Cork;  James  Keene,  Esq.,  London;  Dr.  H.  R.  Swanzy,  Dublin.  Secre- 
taries :  Dr.  Urban  Pritchard,  3  George  street,  Hanover  sq.,  W. ;  Dr.  Laidlaw 
Purves,  6  Stratford  place,  London,  W. 

The  subjects  for  discussion,  as  already  announced,  are:  1.  On  the  Value  of 
Operations  in  which  the  Tympanic  Membrane  is  Incised.  2.  On  Morbid 
Growths  within  the  Ear,  and  their  Treatment.  3.  On  Loss  of  Hearing  where 
the  External  and  Middle  Ears  are  Healthy. 

All  communications  regarding  Section  X.  should  be  addressed  to  one  of 
the  secretaries  of  the  section. 

The  editors  take  pleasure  in  announcing  that  the  Bibliographical  Index  of 
this  Journal  will,  in  future,  be  prepared  under  the  supervision  of  Dr.  Francis 
H.  Brown,  of  Boston,  editor  of  the  Medical  Register,  and  formerly  editor  of  the 
Boston  Medical  and  Surgical  Journal. 

In  availing  themselves  of  Dr.  Brown's  skill  as  a  bibliographer,  the  editors 
have  in  view  an  enlargement  of  this  department  of  the  Journal,  and  the  in- 
troduction of  cross-references,  thereby  increasing  its  value  as  a  record  of  the 
special  publications  which  it  is  intended  to  include. 
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COMPARATIVE  MORPHOLOGY  OF  THE  EAR 

SECOND  ARTICLE. 
By  CHARLES  SEDGWICK  MINOT, 

BOSTON,  MASS. 

Concerning  the  majority  of  invertebrates,  we  have  a  very  im- 
perfect knowledge  in  respect  of  their  auditory  apparatus.  The 
molluscs  are  the  only  class  the  otocysts  of  which  have  been  suffi- 
ciently studied  to  enable  us  to  give  a  comparative  treatment.  It 
is  greatly  to  be  desired  that  investigations,  similar  to  those  of  the 
Brothers  Jlertwig  on  medusae,  should  be  carried  out  upon  the 
higher  radiates  and  the  vermes.  The  following  pages  illustrate 
the  extreme  necessity  of  such  investigations. 

2.  The  Ctenopiiok.e. 

The  Ctenophone  all  have  eight  meridional  rows  of  cilia.  The 
Ceatum  veneris  was  formerly  erroneously  supposed  to  have  four 
only,  a  mistake  due  to  the  rudimentary  condition  of  four  of  the 
rows.  Toward  the  aboral  apex  of  the  animal  the  eight  rows  unite 
to  form  four,  which  run  toward  the  centre  of  the  apex,  each  end- 
ing in  a  plate  of  cilia.  Between  the  four  [dates  is  a  bundle  of 
18 
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cone  rem  ents,  forming;  a  mulberry-like  sphere.  This  sphere  is  cov- 
ered over  by  a  dome,  the  origin  and  morphology  of  which  is  not 
understood.  The  ectoderm  around  the  apex  forms  an  area  of 
modified  cells,  including  four  groups  of  pigmented  cells,  contain- 
ing each  a  refractile  body,  quite  different  from  the  concrements 
in  the  centre.  Around  this  area  are  four  polar  plates  of  cili- 
ated cells. 

This  apex  has  generally  been  regarded  as  the  nervous  and  sen- 
sory centre  of  the  animal,  and  the  central  sphere  of  concrements 
as  a  mass  of  otoliths.  The  last-mentioned  structures  •were  first 
noticed  by  Milne-Edwards,1  and  later  by  L.  Agassiz,2  who  both 
considered  them  eye-specks,  which  they  certainly  are  not.  Since 
then  they  have  been  mentioned  by  many  authors,  some  of  whom 
have  added  a  little,  but  not  much,  to  our  knowledge  of  them.  Re- 
cently two  extensive  memoirs  upon  the  nervous  system  of  Cteno- 
phorae  have  appeared.  The  first,  by  Eimer,3  describes  a  compli- 
cated set  of  ganglion-cells  and  nerve-fibres  scattered  through  the 
body,  nowhere  gathered  into  a  ganglion,  and  having  no  special  re- 
lation to  the  otoliths.  The  second,  by  Chun,4  who  found  no  ner- 
vous system  at  all,  and  denies  the  correctness  of  Eimer's  state- 
ments. He  advances,  however,  the  very  queer  opinion  that  the 
ciliated  bands  are  the  nervous  system,  solely  on  the  ground  that 
when  a  beat  of  the  cilia  is  started  at  the  apex  against  the  sphere 
of  concrements,  it  runs  wave-like  centrifugally  along  the  band  ! 
Such  a  view,  of  course,  cannot  for  a  moment  be  seriously  enter- 
tained, because  a  wave-like  propagation  of  the  beat  is  a  general 
characteristic  of  ciliated  surfaces,  and  certainly  is  no  index  of  a 
nervous  system.  Chun  failed  to  find  any  nervous  elements,  or, 
what  is  of  especial  interest  to  us,  any  sensory  cells  in  the  neighbor- 

1  Edwards,  H.  Milne  :  Observations  sur  la  Structure  et  Fonctions  de  quelques 
Zoophytes,  Mollusques  et  Crustaces  des  Cotes  de  la  France.  Ann.  Sci.  Nat. ,  XVI. 
(1841),  193-282  (  Vide  pp.  205-206). 

s  Agassiz,  Louis  :  Contributions  to  the  Natural  History  of  N.  A.  Acalephco. 
Pt.  II.,  Mem.  Am.  Acad.,  IV.  (1850),  313-374  (Vide  PI.  V.,  figs.  9,  10). 

3  Eimer,  Th.  :  Zoologische  Studien  auf  Capri  (I.  Ueber  Bcrw  ovatus,  pp.  52- 
82). 

4  Chun,  Carl :  Das  Nervensystem  und  die  Muskulatur  der  Rippenquallen. 
Abh.  Leukberg.    Natforsch.  Gee.,  XI.  (1878),  181-232,  2  Tafeln. 
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hood  of  the  concrements.  From  this  review  it  is  evident  that  we 
cannot  assert  that  the  concrements  are  part  of  an  auditory  appara- 
tus. At  most,  we  can  only  say  that,  according  to  the  observations 
of  Kowalewski,1  confirmed  by  Chun,  the  concrements  are  devel- 
oped like  true  otoliths  in  the  interior  of  cells  of  the  ectoderm,  af- 
terward falling  out  to  be  added  by  the  action  of  the  surrounding 
cilia  to  the  sphere.  I  cannot  but  think  Chun's  account  of  the 
apical  region  not  entirely  accurate.  Indeed,  the  Brothers  Ilert- 
wig,  in  their  paper2  on  " Actinien,"  incidentally  contradict  his 
views,  as  does  also  Ilartmann,3  so  that  we  may  safely  consider  his 
singular  hypothesis  in  regard  to  the  nervous  system  and  the  func- 
tion of  the  concrements  to  have  been  definitely  set  aside. 

To  conclude,  we  cannot  tell  whether  the  Ctenophores  have  an 
auditory  organ  or  not. 

3.  The  Echinodekms. 

Our  knowledge  of  the  organs  of  hearing  of  this  class  is  con- 
fined to  a  single  observation,  of  somewhat  problematical  character, 
upon  Synapta  digitata,  by  Baur.4  He  found  five  pairs  of  closed 
vesicles  upon  the  radial  nerves,  close  to  the  oral  calcareous  ring. 
Each  vesicle  is  united  with  the  neighboring  nerve  by  a  short  pedi- 
cle. The  vesicles  arc  lined  by  an  epithelium  resting  upon  a  fibrous 
tunica  propria.  They  have,  at  the  time  when  the  Synapta  has 
just  completed  its  metamorphosis,  one  or  several  bodies  in  their  in- 
terior, which  are  round,  quite  homogeneous,  highly  refractile,  and 
constantly  trembling,  but  in  the  fully  grown  animal  they  were  not 
found.  Johannes  Miiller  observed  them  in  the  young  Synapta. 
As  these  vesicles  contain  concrements,  they  are  possibly  auditory 
sacs  with  otoliths.  This  possibility  is  the  whole  of  our  knowledge 
of  the  orijan  of  hearini;  in  echinodcrms. 

1  Kowalewski,  Anton  :  Entwickelungsgcschichte  dor  Rippenqnallen.  Mum. 
Acad.  St.  Peterab.  X.,  (18GG),  4me  Mem. 

5  Hertwig,  O.  and  B.  :  Jena  Zeitschr.  Natwiss.,  XIII.  1879. 

3  Ilartmann  :  Einige  Verhiiltnisso  in  der  Organisation  von  Pleurobrachia  pileus. 
Sitzber.  Natforscb.  Ges.    Berlin,  18  Febr.,  1879. 

4  Baur,  Albert :  Beitriige  zur  Naturgeschiebte  der  Synapta  digitata.  Erste 
Abb..,  S.  40-47.    Nova  Acta  L— C.  Akad.  XXI.  18C4. 
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4.  The  Molixsca. 

Since  the  best  researches  assign  to  the  rotifera  and  braehio- 
poda  immediate  relationship  with  the  molluscs,  it  would  be  proper 
to  describe  their  otocysts  next;  but,  unfortunately, we  can  only  say 
that  in  certain  forms  of  both  the  classes  above-named  a  vesicle  or 
pair  of  vesicles  have  been  observed,  which  a  vague  surmise  has 
interpreted  as  otocysts. 

In  the  true  mollusca  there  are  normally  a  pair  of  otocysts, 
which  arise,  and  usually  permanently  remain,  near  the  pedal  gan- 
glion, although  the  auditory  nerve  has  its  origin  in  the  brain  or 
supra-oesophageal  ganglion.  Formerly  the  otocysts  of  Lamelli- 
branchs  were  supposed  to  be  innervated  from  the  pedal  ganglion  ; 
but  Simroth1  has  shown  that  the  nerve  descends  with  the  commis- 
sure part  way  to  the  vesicle,  or,  in  other  words,  that  the  nerve  ap- 
pears to  arise  from  the  oesophageal  ring. 

The  otocysts  were  first  observed  in  the  Cephalopods  by  John 
Hunter  ;2  in  the  Ileteropods  and  Pteropods,  by  Eydoux  et  Souleyet,3 
in  1838,  followed  the  next  year  by  independent  and  more  accurate 
investigations  by  Krohn;4  in  the  Lamellibranchiata,  by  Siebold,6  in 
183S  ;  in  the  Gasteropoda,  by  >Siebold,6  in  1841.  Since  then  a  con- 
siderable number  of  authors  have  contributed  to  our  knowledge 
of  these  organs.  A  list  of  the  more  important  papers  is  given  on 
p.  261,  and  the  works  themselves  are  referred  to  in  the  following 
pages  by  the  Roman  numerals  prefixed  to  the  titles  on  that  list. 
It  is  to  A[.  Lacaze-Duthiers  that  we  are  indebted  for  the  very  ac- 
ceptable name  otocyst. 

Concerning  the  very  first  development  of  the  auditory  vesicle, 


'  Simroth  :  Zeitschr.  f.  wiss.  Zool.,  XXV.,  pp.  2G9,  270.  1875-76. 

2  Hunter's  Works,  Vol.  IV.,  p.  294.  Reprinted  from  Phil.  Trans.,  p.  379.  1782. 

3  Eydoux  et  Souleyet :  L'Institut,  1838,  No.  255,  p.  376  (Transl.  Wiegraann's 
Arch.,  1839,  II.,  215,  and  Froriep'sN.  Not.,  Nro.  175,  p.  312). 

4  Krohn:  Miiller's  Arch.,  335.  1839. 

6  Von  Siebold :  Miiller's  Arch.,  p.  52.  1838. 

6  Siebold,  C.  Th.  von:  Ueber  das  Gehororgan  der  Mollusken.  Wiegmnnn's  Arch., 
I.,  148-106,  Taf.  VI.  iThis  is  by  far  the  most  important  of  all  the  earlier 
memoirs.) 
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the  observations  are  not  numerous ;  but  in  a  few  species  there  is  a 
small  invagination  of  the  ectoderm  on  the  side  of  the  foot,  not  far 
from  the  pedal  ganglion,  and  immediately  behind  the  primitive 
kidney  -(Urniere),  when  that  structure  is  present.  For  example,  in 
Fusus  it  has  been  observed  by  Bobretzky  (I.,  p.  133,  Taf.  XII., 
figs.  SO,  81) ;  in  Firiloides  by  H.  Fol  (IX.,  pp.  134, 135,  PI.  II.,  fig. 
28,  wi.) ;  and  in  Loligo  by  Brooks  (III.,  p.  9,  tig.  9,  er.).  The  invagi- 
nation is  afterward  constricted  around  the  neck,  and  so  soon  becomes 
converted  into  a  closed  vesicle.  The  cells  which  form  the  otocyst  are 
thicker  and  larger  than  those  which  remain  to  form  the  epidermis. 
The  differentiation  of  our  organs  begins  very  early,  about  the  same 
time  as  the  eyes,  and  before  the  histological  differentiation  of  the 
nervous  system.  Gegenbaur,  however,  states  that  the  ear  first  ap- 
pears in  Limax  as  a  solid  group  of  cells  (XII.,  p.  385),  which  after- 
ward becomes  hollowed  out.  There  can  hardly  be  much  doubt 
that  this  opinion  is  based  upon  an  imperfect  observation.  Appli- 
cation of  the  general  principles  of  embryological  specializations 
justifies  the  provisional  assumption  that  the  otocysts  are  developed 
in  all  molluscs  as  a  pair  of  ectodermal  invaginations.  A  layer  of 
mesoderm  early  appears  around  the  young  otocvst,  and  forms  ulti- 
mately the  tunica  propria,  upon  which  the  epithelium  rests.  The 
otoliths  arise  later  in  the  epithelium  (Fol),  and  gradually  enlarge. 
They  are,  therefore,  cellular  concrements.  So  long  as  the  first  ap- 
pearance of  these  deposits  were  unknown,  the  opinion  prevailed 
that  they  were  formed  by  precipitation  in  the  fluid  of  the  vesicle. 
This  view  was  always  without  much  plausibility,  because;  all  mor- 
phological elements  are,  so  far  as  known,  always  formed  by  the 
direct  action  of  cells,  the  nearest  approach  to  an  exception  being 
the  deposit  of  substances  in  cell-walls,  as,  for  instance,  in  the  form- 
ation of  shells.  Shortly  after  the  otoliths  are  formed,  cilia  appear 
in  the  interior  of  the  auditive  vesicle,  and  impart  (?)  a  constant 
trembling  motion  to  the  ear-stones.  Apparently  the  vesicle  is  filled 
with  fluid  from  the  very  first;  but  thereabout  is  much  uncertainty! 

The  primitive  form  of  the  vesicle  is  approximately  spherical, 
since  this  is  its  shape  in  all  youmg  molluscs.  Its  primitive  size 
is  so  small  that  its  epithelial  wall  consists  of  only  a  few,  or  nt 
most  a  small  number  of  shells,  about  as  high  as  they  are  broad. 
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There  is  a  single  small  spheroidal  otolith,  which  in  one  type  of  ear 
remains  single,  but  in  that  case  enlarges  greatly — sometimes  enor- 
mously, while  its  shape  remains  nearly  the  same.  In  the  second 
type,  the  otolith  remains  small,  growing  a  little  and  generally 
changing  its  form,  and  a  considerable  number  of  otoliths  are 
added,  duplicating  the  first  many  times.  The  Lamellibranchs, 
Dentalium,  and  most  Gasteropods  have  an  ear  preserving  tolerably 
these  original  types.  In  the  Ileteropods  we  find  a  very  great  en- 
largement, and  other  specializations  of  a  histological  character,  of 
which  later.  Finally,  in  the  Cephalopode,  in  addition  to  the  large 
size,  occur  modifications  of  shape  (Owsjannikow  und  Kowalewski, 
XX.,  pp.  17,  18). 

In  certain  Gasteropods  (cf.  Lacaze-Duthiers,  XV.)  there  is  a 
tubular  prolongation  of  the  vesicle  embraced  by  the  nerve.  Boll 
(II.,  75)  from  his  observations  thinks  it  possible  that  this  canal 
may  be  present  in  all  Gasteropoda.  In  the  dibranchiate  Cephalo- 
pods there  is  a  similar  canal,  which  was  first  observed  by  Kolliker, 
and  has  been  named  the  Ductus  Kolliheri  by  Grenadier;  the 
duct  is  the  remnant  of  the  tube,  which,  for  a  time,  connects  the 
vesicle  with  the  orifice  of  the  primitive  invagination.  Its  embryo- 
logical  significance  was  first  indicated  by  Ray  Lankester,  and  defi- 
nitely proven  by  Grenadier.  In  the  Octopoda  the  otocyst  does  not 
otherwise  vary  greatly  from  the  simple  spheroidal  form  ;  but  in  the 
Decapoda,  Owsjannikow  and  Kowalewski  (XX.,  17,  IS),  basing 
their  observations  upon  Sepia  officinalis,  found  several  projections1 
from  the  wall  into  the  interior  of  the  vesicle,  and  large  enough  to 
be  visible  to  the  naked  eye;  also  several  recesses.  Neither  the  pro- 
tuberances nor  cavities  bear  the  sensory  cells,  and  their  func- 
tional value  cannot  be  guessed.  In  the  tetrabranchiate  cephalo- 
pods [Nautilus),  on  the  other  hand,  in  agreement  with  the  lower 
rank  of  the  animal,  the  ear  has  a  simpler  form,  being  merely  a 
rounded  sac,  lying  near  the  eye. 

The  primitive  position  is  at  the  side  of  the  foot ;  but  in  many  spe- 
cies the  otocysts,  after  they  have  been  formed,  change  their  places. 


'  O.  an<l  K.  have  given  the  glaringly  inappropriate  name  of  ampulla;  ( !  ! )  to 
these  piojections. 
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Very  frequently  they  move  toward  the  median  ventral  line,  and 
may  even  travel  so  far  as  to  meet  on  the  median  line  right  below 
the  pedal  ganglion.  This  occurs  in  the  Cephalopoda,  in  which  the 
two  otocysts  are  separated  only  by  a  thin  partition.  Again,  in  many 
Gasteropods,  they  pass  forward  to  a  position  behind  the  eyes  (cer- 
tain Heteropoda  and  Apneusta),  or  even  come  to  lie  against  the 
supra-cesophageal  ganglion  itself  {e.g.,  Doris,  ^Eolis,  Tergipes,  etc.). 
Morphologically,  the  original  proximity  to  the  pedal  ganglion 
has  a  peculiar  and  very  profound  significance,  first  recognized  by 
ELatschek. 

Passina:  now  to  the  consideration  of  the  minute  anatomy,  we 
begin  with  the  part  derived  from  the  middle  germ  layer,  that  is  to 
say,  the  tunica jjropria. 

The  outer  layer  of  the  vesicular  wall  is  composed  of  cellular 
and  fibrous  elements,  and  is  pierced  by  the  auditory  nerve,  and.  at 
least,  sometimes  is  thicker  opposite  to  than  in  the  neighborhood 
of  the  nervous  passage,  but  is  always  a  thin  layer.  The  cells  have 
been  recognized  chiefly  by  their  elongated  nuclei,  but  in  a  few 
cases  they  have  been  seen  as  typical  amoeboid  connective  corpus- 
cles. Outside  follows  the  ordinary  connective  tissue  of  molluscs 
(sellig-blasiges  Gewebe),  except  that  the  calcareous  corpuscles  are 
lacking  around  the  vesicle.  In  the  Naiadse  there  is  a  third  en- 
velope of  a  peculiar  erectile  tissue  (Simroth,  XXVII.,  271),  which 
separates  the  true  propria  from  the  surrounding  unmodified 
tissue. 

In  the  Cephalopoda  the  propria  is  very  thin,  being  encased  by 
a  capsule  formed  in  the  head -cartilage.  The  cartilage  presents 
the  appearance  characteristic  in  this  class  of  animals — the  cells 
having  ramified  bodies  lying  in  clusters,  and  possessing  one  or 
several,  often  three  nuclei.  The  proper  tunic  itself  consists  of 
merely  a  few  fibres  and  remains  of  cells  (Boll,  II.,  SI),  and  con- 
tains an  abundant,  but  fine  net  of  capillaries.  At  one  point  it 
is  thickened,  forming  a  prominence  which  is  termed  the  Bindege- 
webswulst,  and  consists  principally  of  closely  crowded,  star-shaped, 
anastomosing  connective  corpuscles.  The  Wtdst  is  covered  by  a 
Hat  epithelium  like  that  of  the  otocyst-wall. 

There  can  be  little  question  that  the  primitive  form  of  the 


256 


American  Journal  of  Otology. 


epithelium  of  the  otocyst  is  a  layer  of  large  cubical  cells,  not  very 
numerous,  all  essentially  alike,  and  bearing  very  short  cilia,  whicb 
are  frequently  described  as  vibratile ;  to  their  action  the  majority 
of  writers  attribute  the  constant  oscillation  of  the  otoliths.  That 
the  cilia  are  vibratile  I  consider  more  than  doubtful,  and  for  the 
joggling  of  the  small  otoliths  I  prefer  to  adopt  the  explanation  ad- 
vanced by  von  Siebold,  and  which  has  since  been  generally  over- 
looked. Siebold  (XXVI.,  155, 156)  wrote  :  "  Noch  besser  glaube 
ich  das  eigenthumliche  Oscilliren  der  Gehdrsteinchen  mit  folgen- 
dem  Phanomene  vergleichen  zu  konnen.  Bringt  man  ein  Hanf- 
chen  groben  Sand  mit  einem  Tropfen-Wasser  auf  den  einen  Ast 
einer  Stimmgabel  und  erschuttert  man  die  letztere  durch  einen 
massigen  Schlag,  so  wird  man  die  in  dem  "Wassertropfen  zerstreu- 
ten  Sandkurncr  sich  sogleich  im  Mittelpunkte  des  Tropfens  sich 
vereinigen  sehen,  die  einzelnen  Korner  wiihlen  und  drangen  sich 
unter  oscillirender  Bewegungen  nach  dem  Centrum  des  Sandhauf- 
chens,  wobei  die  ausseren  Korner  von  Ilaufen  abgestossen  und 
schnell  wieder  angezogen  werden." 

Accordingly,  we  may  safely  assume  that  the  otolithic  move- 
ments are  the  direct  effects  of  sound-waves. 

To  return  to  the  lining  epithelium,  the  primitive  form  is  pre- 
served in  many  Lamellibranchs 
and  in  some  Gasteropods  and 
Pteropods  (Fig.  7). 

Thus,  in  Snccinea  and  sev- 
eral Opisthobranchs  the  cells 
are  colossal,  with  a  large  oval 
nucleus  in  their  centre.  A 
peculiar  modification  appears  in 
Cyclas  (Simroth,  XXVI  I.,  274, 
275),  but  Simroth'8  description 
and  figures  do  not  go  very  well 
together,  nor  do  his  figures  agree 
with  one  another.  There  arc 
large  cells  with  a  comparatively 
small  nucleus  and  a  bunch  of  long  bristles  ;  these  cells  are, 
perhaps,  separated  by  intervening  small  cells  ;  in  this  case  there 


Fio.  7. — Otocysi  ofSuccinea  amphibia,  Inoptl 
cnl  section,  after  Boll :  I'r,  tunica  propria  ;  Ep,  lin 
[ng  epithelium  ;  <>,  otoliths. 


Comparative  Morphology  of  the  Ear.  257 


Fig.  8.— Auditory 
epithelium  from  ihe 
otocyst  of  Neritina 
fluiratilis,  after  Boll. 


is  a  resemblance  with  Heteropods  {vide  infra).  The  first  modi- 
fication of  the  epithelium  we  have  to  notice  is  that  the  cells  are 
smaller,  more  numerous,  and  distinctly  cubical  or 
cylindrical  in  shape  (Fig.  S).  In  the  Naiadw, 
Neritina  and  other  Gasteropods,  in  Dentalium  and 
in  Nautilus,  there  is  such  an  epithelium,  presenting, 
so  far  as  known,  no  differentiation  of  a  macida 
acustica.  We  cannot  even  guess  at  the  actual  suc- 
cession of  these  changes  either  in  the  phylogenetic  or  individual 
development,  since  each  modification  in  the  size  and  form  of  the 
cells  reoccurs  as  we  skip  from  one  class  to  another,  and  embry- 
ologists  have  failed  to  note  the  succession  of  the  alterations  in  the 
otic  epithelium. 

On  the  other  hand,  there  is  an  unmistakable  advance  in 
the  specialization  of  the  ear  in  Heteropods  and  the  dibranchiate 
Oephalopods.1  In  the  former  class  the  otocysts  present  a  series  of 
striking  peculiarities,  which  have  been  very  accurately  elucidated, 
as  naturalists  have  always  shown  a  predilection  for  the  study  of 
these  organs.  The  acoustic  sac  is  spherical  and  encloses  a  large 
spherical  otolith,  Fig.  10,  1  ;  the  nerve  enters  at  one  side,  its  fibres 
radiating  over  the  otocyst;  opposite  to  the  nerve  is  the  large 
macula  acustica,  formed  by  a  thick  sensory  epithelium ;  the  re- 
maining and  larger  part  of  the  vesicle  is  lined  by  a  low  epithelium, 

consisting  of  two  very  different 
kinds  of  cells :  one  small  and  nu- 
merous and  indifferent,  the  other 
larger,  bulging  above  the  small  cells 
and  bearing  a  bundle  of  long  bris- 
tles. A  surface  view  of  this  part 
is  shown  in  Fig.  9.  The  bristle- 
cells  are  star  shaped,  giving  off  five 
or  six  tapering  processes  that  end 
without  entering  into  connection  with  other  parts,  and  receiving 
each  a  nerve-fibre  (Fig.  9,  A). 

1 1  think  it  quite  possible  that  closer  observation  will  reveal  a  macula  acustica 
in  Nautilus,  the  otocysts  of  which  are  very  imperfectly  known.  (Cf.  MacDonald, 
Phil.  Trans.,  1855,  p.  277.) 


-Epithelium  of  the  otocyst  of 
Pterotrachca  mutica.  after  Boll :  A  and  or, 
briHtlc-cellB ;  6,  indifferent  cells. 
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The  protoplasm  of  these  cells  is  pale,  finely  granular,  and  en- 
closes an  oval  nucleus  with  several  nucleoli.  Near  the  nucleus  there 
is  always  found  a  round,  dark,  granular  mass,  the  holster,  from 
which  arises  the  bundle  of  bristles.  In  Carinaria  and  Pterotrachea 
coronata  there  are  some  twenty-four,  in  Pterotrachea  mutica  about 
fifteen,  of  these  bristle-bearing  cells.  "When  at  rest  the  bundles  of 
stiff  hairs  or  bristles  recline  against  the  Avail  of  the  vesicle,  but  in 

the  living  animals  the  bundles  are 
suddenly  erected  after  a  few  sec- 
onds' repose ;  they  then  stand 
straight  out  from  the  wall,  press- 
ing against  the  otolith.  The  hairs 
remain  stiff  and  straight  all  the 
time,  and  must  be  moved  by  the 
action  of  the  cell-body  in  which 
they  are  rooted.  The  erection 
lasts  two  or  three  seconds,  and 
then  the  reclining  attitude  is  sud- 
denly resumed  (Boll,  II.,  78,  79). 
The  function  of  these. hairs,  and 
the  meaning  of  their  strange  jerk- 
ings  is  undetermined,  although 
Boll  surmises  that  the  bristle- 
cells  are  sensory.  It  seems  equally 
possible  that  the  nerve  of  the  cell 
is  motor.  The  macula  acustica 
centres  around  the  distal  pole,  ami 
occupies  about  one-sixth  of  the 
vesicle.  It  is  composed  of  a  cen- 
tral cell,  four  supporting-cells,  and 
several  concentric  rows  of  hearing-cells  (Fig.  10  :  1).  The  hear- 
ing-cells have  spaces  between  them,  but  no  one  has  yet  discovered 
how  these  spaces  are  occupied.  I  anticipate  that  they  will  be 
found  to  be  filled  by  indifferent  cylinder-cells  separating  the 
auditory  cells,  as  in  Octopus  and  Sepia  (see  below).  The  cen- 
tral cell  is  high  and  about  the  same  in  diameter;  it  pro- 
duces a  slight  bulging  of  the  outer  membrane;  on  the  central 


Fig.  10. — Otocyst  of  Pterotrachea,  after 
( Hau  - :  1.  otocyst  oi  P.  I  redericii,  magnified  ; 
2,  7,  8,  hearing-cells  of  the  macula  ;  3,  6,  cen- 
tral cell  of  macula;  B,  central  cell  and  four 
supporting  cells  of  the  macula. 
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area  of  its  free  or  inner  surface  it  carries  a  large  number  of 
Horhaaren  •  viewed  from  above,  the  nucleus  is  seen  to  lie  ex- 
centrically.  Fig.  10 :  5  and  6 ;  the  base  is  prolonged  into  a  taper- 
ing process  continuous  with  a  nervous  fibrilla,  Fig.  10 :  5.  The 
characters  of  this  cell  induce  me  to  regard  it  as  homologous  Avith  the 
bristle-cells  outside  the  macula.  The  central  cell  is  surrounded 
by  four  supporting-cells,  of  the  same  diameter  but  less  height  than 
itself  ;  they  are  fastened  to  the  outer  membrane  by  branching 
processes.  Claus  affirms  that  these  cells  carry  no  hairs.  Kanke 
savs  that  they  do.  The  four  supporting-cells  are  surrounded  by 
concentric  rows  of  Hovzellen  (four  rows  in  Pterotrachea  fredericii, 
hi.x  or  seven  in  P.  coronata  and  Carinaria).  The  cells  themselves, 
Fig.  10  :  2,  7,  8,  are  "  cylinder  cells,"  swollen  in  the  middle  ;  their 
bases  end  each  in  a  tapering  process,  which  bends  radially  away 
from  the  central  cell  and  becomes  continuous  with  a  nerve-fibrilla  ; 
from  the  circular  central  areas  of  their  free  surfaces  arise  the 
auditory  hairs,  passing  out  from  the  cells  through  pores  of  the  cuti- 
cnla  ;  the  oval  nucleus  is  placed  near  the  base  of  the  cell ;  toward 
the  edge  of  the  macula  the  cells  gradually  grow  lower  and  smaller. 

In  the  dibranchiate  Cephalopods  the  epithelium  is  reduced  to  a 
simple,  flat  layer,  except  over  the  oval  macula  acustica  on  the 
upper  wall,  and  over  the  crista  acustica,  which  is  a  ridge  following 
a  curving  line  on  the  lower  wall.  Whether  the  crista  is  merely 
the  extension  of  the  simple  macula,  or  a  distinct  new  structure,  is 
at  present  impossible  to  decide,  although  Grenadier's  embryologi- 
cal  observations  are,  if  anything,  favorable 
to  the  latter  view.  The  ductus  Kdllikeri 
is  lined  by  a  ciliated  epithelium,  the  cilia 
beating  toward  the  main  cavity. 

The  macula  acustica  of  Octopus  (Ge- 

*         x  FlO.  11.— Surface  view  of  Hie 

horplatte  or  Gehorscheibe)  is  covered  by  ffiX^S^KS^ 
high  cylinder-cells   of   two   kinds,  one  KifiS^S 

i  -I .  i    ,  •  auditory  cell. 

having  a  diameter  several  times  greater 

than  the  other  (Fig.  11).  The  small  cells  are  most  numerous 
near  the  edge  of  the  disc,  the  centre  being  composed  almost 
entirely  of  large  cells;  these  last  are  stated  by  Owsjannikow 
and  Kowalewski  to  be  connected  each  with  a  nerve-iibiilla,  and  we 
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must,  therefore,  consider  them  the  acoustic  cells.  "When  isolated 
(Fig.  11,  II),  they  are  seen  to  have  a  cylindrical  form,  with  very 
granular  protoplasm,  an  oval  nucleus  in  their  lower  part,  a  fine, 
cuticular  border  on  their  free  surfaces,  on  which  rise  a  large  num- 
ber of  very  short  hairs  ;  in  their  upper  ends  are  several  curious  longi- 
tudinal streaks  in  the  protoplasm.  These  streaks  are  not  the  inward 
prolongations  of  the  cilia,  being  much  too  coarse  and  also  less  numer- 
ous. The  small  cells  appear  to  be  indifferent,  acting  only  as  supports. 
The  macula  of  Sepia  officinalis  contains  large  cylinder-cells  like 
those  of  Octopus,  but  the  smaller  cells  have  not  yet  been  observed. 

The  crista  acustica  is  a  ridge  of  sensory  cells,  supported  on 
either  side  bv  several  rows  of  cells,  which  gradually  pass  from 
cylinder-cells  into  the  flat  epithelium  of  the 
otocyst.  In  Octopus  the  auditory  cells  form 
two  rows  (Fig.  12).  each  cell  being  about  as 
thick  as  broad ;  in  Sepia  there  is  but  a  single 
row,  and  the  width  or  the  diameter  across  the 
row  of  each  cell  is  two  or  three  times  as  great 
as  its  breadth,  as  if  the  mutual  pressure  of 
the  cells  had  flattened  them.  In  general 
appearance  the  sensory  crista-ce\\s  resemble 
the  large  cells  of  the  macula  (Fig.  11,  h  and  II).  In  Octopus 
they  can  be  distinctly  seen  to  receive  laterally  each  a  nerve-fibrilla 
(Ows.  and  K..  XX,  31). 

The  otoliths  appear  either  as  numerous  small  bodies  or  as  a 
single  large  one,  which,  of  course,  suggests  that  the  large  otolith  is 
developed  by  the  agglomeration  of  several  small  ones.  In  fact, 
certain  intermediate  stages  actually  occur,  and  in  the  large  otoliths 
of  Cephalopods  traces  of  the  corresponding  small  elements  have 
been  described. 

The  small  otoliths  are  found,  so  far  as  investigation  has  yet 
gone,  in  most  Gasteropods,  except  Paludina  impura,  Litorina,  etc.,  in 
all  Pteropods,  and  in  Dentalitim  and  Nautilus.  They  vary  greatly 
in  size,  number,  and  shape.  When  first  formed  they  are  round,  but 
as  thev  enlarge  their  outline  changes.  Their  most  usual  final  shape 
is  that  of  a  prolate-spheroid,  or,  in  homelier  phrase,  whetstone- 
shaped  (Fig.  7).    Such  stones  are  found  in  many  Gasteropods,  in 


Fio.  12. — Surface  view 
of  a  small  part  of  the  crUta 
acustica  of  Octopus  macro- 
pus,  after  Boll :  A,  hearing- 
cells  ;  «,  supporting-cells. 
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the  Pteropods,  and  Scaphopods.  On  the  other  hand,  they  may  have 
a  distinctly  crystalline  form,  which  is  stated  to  agree  with  that  of 
arragonite.  Minute  descriptions  of  the  modifications  in  several 
species  are  given  by  Adolf  Schmidt  (XXIII.).  The  fact  that  of  two 
species  of  one  genus — Pain  din  a — one  has  multiple,  the  other  a 
single  large  otolith,  is  a  forcible  argument  in  favor  of  the  agglom- 
eration of  the  little  to  form  the  large  ear-stones. 

The  large  otoliths  are  found  in  all  Lamellibranchs,  in  a  few  Gas- 
teropods,  and  in  all  Ileteropods  and  dibranchiate  Cephalopods.  Ex- 
cept in  the  Dibranchiata  they  do  not  vary  greatly  from  a  sphere  in 
shape.  They  often  have  a  kernel  of  different  appearance  from  the 
rest  of  the  stone.  They  exhibit  a  radial  striation,  and  often  also  a 
system  of  concentric  lines.  They  sometimes  show  a  cross-shaped 
figure  in  their  middle.  Simroth  attributes  this  appearance  to  the 
disposition  of  the  organic  matter  in  the  centre.  These  round  otoliths 
keep  up  a  steady,  but  not  rapid  revolution  around  their  own  axes. 
The  motive  power  has  yet  to  be  discovered.  Those  of  the  dibran- 
chiate Cephalopods  are  attached  by  unknown  means  to  the  macula, 
acustica,  and  do  not  revolve.  Their  shape  is  also  modified  ;  they  are 
pyramidal,  with  their  bases  bulging  and  rounded  ;  the  base  rests 
upon  the  macula.    In  the  Deeapoda  the  pyra- 


mid is  not  simple,  but  has  a  complicated  form, 
well  shown  when  it  is  viewed  looking  down 
upon  it  as  it  rests  upon  the  macula  (Fi<?.  13). 


„,  .....  .  ,  „     ,  Fig.  13.— Otolith  of  Se- 

Ihe  otolith  is,  m  proportion  to  tne  size  of  the    pia  officinalis,  after  ows- 

jannikowand  Kowaluwski. 

vesicle,  much  smaller  than  in  the  other  mol- 

lusca ;  for  example  :  in  Octopus  it  is  only  large  enough  to  cover 

the  macula  acustica. 

The  otocysts  are  always  filled  with  fluid,  which  has  never  yet 
been  investigated  as  to  its  nature. 
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REMOVAL  OF  FOREIGN  BODIES  BY  DISPLACEMENT 
FORWARD  OF  THE  AURICLE  AND  CARTILAGI- 
NOUS MEATUS.1 

By  J.  OKNE  GREEN,  M.D., 

BOSTON. 

H.  L.  B  ,  aged  forty  years,  on  May  11,  1881,  with  suicidal  intent, 

placed  the  muzzle  of  a  small  revolver  directly  in  the  right  auditory  meatus, 
and  fired  two  shots  into  that  passage.  The  immediate  effect  was  absolutely 
negative,  and  on  May  14th  he  was  brought  to  the  City  Hospital,  complaining 
only  of  dull,  diffuse  headache  over  the  right  side,  with  soreness  of  the  ear  and 
right  side  of  the  face.  Examination  showed  the  whole  right  side  of  the  face 
considerably  swollen,  and  there  was  inability  to  draw  up  the  right  aDgle  of  the 
mouth,  close  the  right  eye,  or  move  the  right  ala  of  the  nose ;  there  was  no 
discoloration  about  the  ear,  and  the  visible  skin  of  the  meatus  was  unbroken. 
The  pulse,  temperature,  and  respiration  were  normal,  and  there  was  no  dizzi- 
ness. The  appetite  was  good,  and  there  was  no  apparent  affection  of  the  in- 
tellect or  speech.  The  movements  of  the  jaw  were  perfect.  Examination  with 
the  speculum  and  reflected  light  showed  the  deeper  meatus  completely  filled 
with  black  masses  of  half-burnt  powder,  and,  with  a  probe,  loose  foreign  bodies 
could  be  felt  deep  in.  On  attempting  removal  of  the  black  masses,  they  were 
found  to  be  mixed  with  shreds  of  fibrous  tissue,  still  adherent.  There  was  a 
moderate  amount  of  discolored  serum  discharging  from  the  ear. 

May  17th.—  Under  ether,  a  semicircular  incision  was  made  above  and  be- 
hind the  auricle,  through  the  periosteum,  and  the  periosteum  with  the  auricle 
and  cartilaginous  meatus  carried  forward  till  the  edge  of  the  osseous  meatus 
was  reached ;  the  insertion  of  the  cartilaginous  to  the  osseous  passage  was 
then  cut  through  in  its  upper  and  posterior  part.  The  little  finger  inserted  im- 
mediately felt  a  loose  foreign  body,  which  was  readily  seized  with  forceps,  and, 
being  withdrawn,  proved  to  be  an  irregular  bit  of  lead.  After  syringing  and 
digging  cut  masses  of  powder,  another  loose  foreign  body  was  felt,  and  proved 
to  be  the  anterior  osseous  wall  of  the  meatus,  nearly  rectangular  in  shape,  and 
about  six  millimetres  broad  by  ten  millimetres  long.  No  more  loose  bodies 
could  be  felt;  but,  with  a  porcelain-tipped  probe,  lead-marks  were  obtained 


1  Read  before  the  American  Otological  Society,  July  26,  1881. 
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deep  in,  and,  with  considerable  difficulty,  a  second  mass  of  lead,  -which  -was 
firmly  impacted,  was  loosened  and  withdrawn.  The  meatus  was  now  so  clear 
that  inspection  was  possible,  and  it  was  seen  that  the  whole  deepest  meatus 
was  filled  with  a  dark  mass,  firmly  fixed,  but  of  what  character  was  uncertain 
till  the  porcelain  probe  was  used  and  lead-marks  again  obtained.  This  was 
seized  with  strong  forceps,  gradually  loosened,  and  removed,  making  a  third 
mass  of  lead.  All  of  the  tissues  within  the  meatus  were  black,  and  none  of 
the  land-marks  could  be  discovered,  but  inspection  and  Nelaton's  probe  failed 
to  find  any  further  foreign  body.  The  auricle  was  replaced,  the  incision  united 
by  sutures,  and  a  carbolic  dressing  applied.  The  same  dressing  was  continued, 
and  the  meatus  was  syringed  three  times  a  day  with  a  carbolic  solution. 

May  19th. — The  patient  was  doing  well,  pulse  and  temperature  normal,  and 
appetite  good.  Moderate  sero-purulent  discharge  from  meatus.  The  head- 
ache he  reported  as  much  better. 

May  20th.— Doing  well. 

May  21st. — Thick  purulent  discharge  from  ear.  No  other  change,  except 
that  he  insists  on  sitting  up,  and  is  reported  by  the  nurse  to  "  act  queerly." 
p.m. — -Refuses food,  and  is  very  sullen,  not  answering  questions. 

May  22d. — Refuses  food  and  medicine  ;  requires  to  be  held  while  wound 
is  dressed  ;  thinks  he  is  at  sea,  and  that  the  floor  is  sinking.  Pulse,  120; 
temperature,  101.5  ;  brandy,  beef,  and  milk.  p.m. — Violently  delirious;  pulse, 
140  and  weak  ;  respiration  shallow,  and  died  at  1.40  a.m.,  on  May  23d. 

Autopsy  by  Dr.  E.  G.  Cutler,  pathologist  to  the  hospital,  on 
May  24th,  thirty-eight  hours  after  death. — The  wound  in  the  tem- 
poral region  presented  a  greenish,  discolored  appearance.  There 
was  nothing  remarkable  in  the  soft  parts  of  the  head  away  from 
the  wound.  The  dura  mater  showed  a  slight  greenish  discoloration 
over  the  petrous  bone,  found  to  be  due  to  serum  beneath  the  pia. 
Pia  slightly  injected.  Over  the  convexities  near  the  longitudinal 
sinus  were  a  number  of  old  thickenings  of  the  pia,  usually  of  small 
area,  and  none  larger  than  the  head  of  a  pencil.  Over  the  petrous 
bone,  for  an  extent  of  half  an  inch  in  diameter,  just  above  the  roof 
of  the  tympanum,  the  dura,  pia,  and  brain-substance  were  firmly 
adherent,  and  could  not  be  separated  from  the  bone;  just  above 
this,  entering  the  brain  and  passing  upward  for  half  an  inch,  was 
a  small  sinus,  evidently  the  track  of  a  piece  of  one  bullet.  Small 
fragments  of  bone  were  imbedded  in  the  dura  at  this  point ;  the 
pia  was  much  injected  in  the  vicinity  of  this  wound,  and  blood  had 
settled  in  the  pia  and  gravitated  downward  into  the  posterior  fossa 
19 
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of  the  skull.  The  wound  and  adjacent  tissues  contained  much 
pus,  as  did  also  the  glenoid  cavity.  The  brain-substance  was  in- 
jected, and  showed  a  small  amount  of  senile  atrophy.  Pachymen- 
ingitis existed  over  the  right  convexity.  Other  organs  were  not 
examined. 

The  right  temporal  bone  was  removed  and  examined  bv  me. 
The  whole  anterior  wall  of  the  osseous  meatus  down  to  the  tym- 
panic ring  was  lacking.  The  tissues  in  front  of  the  ear,  around 
the  glenoid  fossa,  were  gangrenous.  The  roof  of  the  tympanum  was 
perforated  by  an  opening  eight  millimetres  long  and  four  milli- 
metres broad,  this  opening  being  covered  by  the  inflamed  and  ad- 
herent dura,  and  corresponding  with  the  bullet-track  in  the  brain. 
The  bone  within  the  tympanum  was  entirely  denuded  ;  no  trace  of 
any  of  the  ossicles  could  be  found,  and  the  lower  edge  of  the  fenes- 
tra ovalis  was  broken  away,  making  a  large  opening  into  the  vesti- 
bule, and  the  promontory,  around  this  opening  was  black.  No  trace 
of  any  lead  was  found  within  the  bone. 

Unfortunately  the  bit  of  brain  containing  the  bullet-track  was 
lost,  but  there  was  no  doubt  that  the  brain  was  perforated  by  a  bit 
of  the  bullet  which  passed  through  the  tympanic  roof. 

The  pieces  of  lead  removed  by  operation  weighed  respectively 
6f,  19f  and  21f  grains,  in  all  4rS^  grains,  while  two  bullets  of  the 
size  used  would  weigh  60  grains,  leaving  llf  grains,  which  in  all 
probability  entered  the  brain. 

Remarks. — On  first  examining  the  case  I  found  that  the  en- 
trance of  the  meatus  was  unusually  small.  The  largest  Gruber's 
speculum  which  could  be  inserted  measured  only  five  millimetres  in 
its  longest  diameter,  and  this  fact,  with  the  certainty  that  the  bullets, 
if  found,  would  be  very  much  flattened,  convinced  me  that  removal 
through  the  natural  meatus  would  be  impossible,  even  if  I  was 
able  to  get  hold  of  the  foreign  bodies.  I  therefore  decided  to  avoid 
the  natural  obstructions  bv  enterin<*  the  meatus  behind  them,  thus 
getting  nearer  the  seat  of  operation,  and  making  certain  of  an 
opening  for  extraction  at  least  as  large  as  the  osseous  meatus,  which 
the  external  cartilaginous  orifice  was  not.  The  result  proved  the 
correctness  of  the  theory,  for  only  the  first  and  smallest  bit  of  lead 
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could  by  any  possibility  have  passed  through  the  external  orifice — 
the  measurements  of  the  pieces,  which  were  all  of  irregular  shape, 
being  aa  follows:  No.  1,  5  x  11  x  2  mm. ;  No.  2,  10  x  13  x  2  mm.; 
No.  3}  G  x  11  x  5  mm.;  while  the  bone  removed  measured  10  x  5  x 
7  mm. 

1  was  extremely  gratified  by  the  freedom  afforded  for  the  use 
of  instruments  after  displacement  of  the  cartilaginous  meatus. 
There  was  none  of  the  loss  in  width  of  grip  in  forceps,  as  must 
always  occur  when  they  are  passed  deeply  into  a  small  passage, 
and  in  this  particular  case  the  loss  of  the  anterior  wall  of  the  meatus 
made  it  possible  to  insert  the  end  of  the  little  finger  even  into  the 
tympanum,  thus  giving  a  most  valuable  guide  during  the  operation. 

The  chief  point  of  interest  was  the  method  of  operating,  which 
still  seems  to  me  the  best  that  could  have  been  adopted  in  this  case  ; 
and  if  it  had  not  been  for  the  glancing  upward  of  a  portion  of  one 
bullet  through  the  roof  of  the  tympanum  into  the  brain — a  condi- 
tion which  it  was  impossible  to  diagnosticate  beforehand,  either 
from  the  symptoms  or  from  any  examination — there  seemed  no 
reason  why  recovery  should  not  have  occurred  with  the  loss  of  the 
hearing  in  that  ear,  as  the  only  other  injury,  aside  from  that  of  the 
soft  tissues  of  the  tympanum,  was  the  free  opening  into  the  ve-ti- 
bnle. 

The  operation  of  displacement  of  the  auricle  forward  for  re- 
moval of  foreign  bodies  is  by  no  means  new  in  theory.  The  whole 
subject  is  thoroughly  discussed  by  von  Troeltsch  in  the  seventh 
edition  of  his  "  Lehrbnch  "  (1S81).  The  BUggesI  ion  of  the  operation 
is  found  in  Paulus  i  Kgineta  (660),  and  in  recent  times  has  been 
recommended  by  Hyrtl.  Von  Troeltsch  approves  of  it  where 
operative  interference  is  implicative  and  other  methods  of  removal 
are  impossible,  but  suggests  that  in  children  the  auricle  and  carti- 
laginous meatus  bo  separated  from  the  osseous  meatus  by  a  simple 
incision  above  the  meatus  along  the  squamous  bone,  and  in  adults 
that  the  osseous  meatus  be  reached  by  an  incision  along  the  lower 
wall  of  the  cartilaginous  canal.  Neither  of  these  methods  seem  to 
me  adapted  for  giving  a  thoroughly  free  and  large  opening  for  ex- 
traction of  expanded  bodies  like  those  in  this  case,  and  both  seem 
open  to  the  objection  of  insufficient  drainage  after  the  operation,  if 


268 


American  Journal  of  Otology. 


such  becomes  necessary,  while  the  latter  method  must  almost  cer- 
tainly wound  the  parotid  gland  and  add  another  element  of  risk. 
Von  Troeltsch  narrates  four  cases  where  displacement  of  the 
auricle  forward  was  performed — one  by  Langenbeek,  and  three 
by  Schwartze  ;  all  were  successful  and  recovered  ;  one  healed  per 
primam  intentionem,  and  the  others  by  granulation. 

In  the  removal  of  foreign  bodies  from  the  ear  by  other  instru- 
ments than  the  syringe — and  a  certain  number  imperatively  demand 
such  instrumental  interference — I  have  always  felt  that  there  were 
but  two  universally  applicable  rules :  to  see  what  one  was  doing, 
and  to  be  familiar  with  the  minute  anatomy.  Any  one  of  the 
great  number  of  methods  and  instruments  which  have  been  used 
by  different  operators  with  success  may  at  some  time  be  adapted  to 
an  unusual  case,  and  I  am  the  more  surprised  to  see  that  so  dis- 
tinguished a  surgeon  as  Prof.  Gross  writes :  "  The  idea  of  separating 
the  auditory  canal  from  the  squamous  process  of  the  temporal 
bone,  with  a  view  of  obtaining  access  to  the  extraneous  substance, 
as  suggested  by  von  Troeltsch,  is  so  absurd  that  it  ought  to  be 
ranked  among  the  exploded  notions  of  the  barbarous  ages."  So 
sure  as  the  author  lives,  will  he  some  time  be  obliged  to  adopt  the 
operation  which  he  so  unreasonably  condemns — or  let  his  patient 
die.  The  "  utter  futility  "  of  the  operation  for  getting  at  the  for- 
eign body,  to  quote  from  a  recent  writer  in  the  Amekican  Journal 
of  Otology,  January,  1881,  is  well  demonstrated,  not  only  by  the 
success  in  the  case  1  have  given,  but  in  the  four  quoted  from  von 
Troeltsch. 

In  examining  ears,  I  have  often  remarked  that  in  some  persons 
the  external  portion  of  the  cartilaginous  canal  was  the  smallest 
part  of  the  whole  passage,  and  that  just  within  this  construction 
the  passage  enlarged  very  much,  especially  in  its  posterior  and 
upper  walls.  In  a  reply  to  the  author  just  above  quoted,  at  the 
Boston  Society  for  Medical  Observation,  where  the  paper  was  ori- 
ginally read  about  a  year  ago,  I  called  attention  to  this  not  uncom- 
mon anatomical  fact,  and  attempted  to  show  that  the  suggestion  of 
such  an  operation  was  not  "  absurd,"  but  based  on  good  anatomical 
grounds,  and  also  expressed  the  belief  that  in  very  exceptional 
cases  some  such  operation  would  be  necessary. 
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MALIGNANT  GROWTH  (ROUND- CELLED  SARCOMA) 
IN  THE  NASO-PHARYNX,  WITH  EARLY  AURAL 
SYMPTOMS. 

By  CHARLES  H.  BURNETT,  M.D.,  and  HARRISON  ALLEN,  M.D., 
philadelphia,  pa. 

dr.  Burnett's  remarks. 

On  February  26, 1881,  Dr.  X  ,  forty-five  years  of  age,  a  prac- 
titioner of  medicine  in  Philadelphia,  consulted  me  respecting  an 
increasing  dnlness  of  hearing  in  both  ears,  but  chiefly  in  the  left, 
with  autophony,  and  an  altered  objective  pitch  in  his  voice. 

His  statements  were,  briefly,  that  in  1878  he  had  suffered  from 
sciatica,  and  had  taken  Turkish  baths  freely  for  a  cure  ;  that  he 
had  then  experienced  what  lie  considered  a  nasal  catarrh,  and  some 
hardness  of  hearing  in  the  left  ear,  without  tinnitus  annum,  but 
with  more  or  less  catarrhal  resonance  in  his  voice,  with  autophony. 
All  of  these  symptoms  increased  latterly,  as  he  supposed,  in  conse- 
quence of  great  exposure  in  his  day  and  night  work  during  the 
past  rigorous  winter,  and  at  last  he  found  he  could  not  auscult 
with  either  ear.  At  the  same  time  there  was  a  sensation  of  mov- 
ing fluid  in  his  ears  when  he  blew  his  nose. 

Examination  of  the  hearing  revealed  that  the  watch  was  heard, 
left,  -fo  in.;  right,  ^  in.  The  tuning-fork  on  the  vertex  was 
heard  better  in  the  left  ear.  The  voice  was  heard  much  better  than 
the  watch-sounds.  The  Eustachian  tubes  were  inflatable  by  Val- 
salva's method  ;  the  pharynx  and  anterior  nares  only  very  slightly 
congested.  The  left  membrana  tympani  was  greatly  retracted, 
and  thrown  into  radiate  folds ;  behind  it  bubbles  were  seen  dis- 
tinctly. The  right  membrane  was  less  retracted,  without  radiate 
folds,  bat  bubbles  were  also  seen  behind  it.  Both  membranes 
were  therefore  punctured,  and  the  tympana  evacuated,  by  Val- 
salva's method  of  inflation,  of  several  drops  of  yellowish,  transpar- 
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ent  fluid.  Both  the  objective  and  subjective  alteration  in  the  vocal 
resonance  disappeared  instantly,  and  the  hearing  rose  to  the  nor- 
mal condition  in  the  right  ear,  and  to  nearly  a  normal  point  in  the 
left.  This  relief  was  maintained  until  March  8th,  nearly  two 
weeks  when  the  right  ear  began  to  grow  dull  again,  and  the 
vocal  resonance  to  return, both  apparently  caused  by  a  filling  up  of 
the  tympana,  with  fluid,  as  before.  Bubbles  were  seen  again,  and 
paracentesis  of  the  right  membrane  let  out  a  larger  quantity  of  yel- 
lowish, muco-purulent  matter,  with  the  same  relief  as  before.  The 
patient  was  using  at  this  time  a  weak  solution  of  sulphate  of  zinc, 
1  gr.  to  f .  |  j. — five  drops,  warmed,  in  each  nostril  once  daily. 

On  March  22d  the  right  membrane  had  to  be  again  punctured 
for  the  relief  of  the  previous  symptoms;  but  the  left  ear  showed  no 
bubbles  behind  the  membrane,  and  hence  did  not  seem  to  require 
puncturing.  [Not  so,  however,  on  April  8th,  when  both  membranes 
required  puncturing,  which  was  followed  by  the  same  kind  of  dis- 
charge, and  consequent  relief.  The  nares,  especially  the  left  nos- 
tril, now  seemed  to  be  growing  more  stopped,  nasal  respiration 
began  to  grow  difficult,  and  at  night  painful,  the  pain  being  referred 
to  the  nucha  and  occiput.  The  patient  now  began  to  lose  flesh 
and  sleep,  and  became  markedly  weak  in  his  muscles,  and  the  nasal 
douche,  which  he  had  used  once  or  twice,  gave  no  further  relief ; 
in  fact,  the  obstruction  in  the  left  nostril  became  almost  total,  Val- 
salva's inflation  became  more  and  more  difficult,  and  both  taste 
and  smell  failed.  By  April  27th,  two  months  after  first  seen,  Val- 
salva's inflation  had  become  impossible,  and  the  fluid  was  drawn 
from  the  left  tympanum,  after  paracentesis,  by  means  of  suction 
with  Sigle's  speculum.  The  Eustachian  catheter  caused  pain,  and 
its  use  was  not  persevered  in.  The  almost  constant  and  great 
pain  in  the  nucha  was  probably  due  to  congestion  of  the  vertebral 
veins. 

The  aural  symptoms  may  be  considered  due  largely,  if  not  en- 
tirely, to  the  mechanical  obstruction  of  the  pharyngeal  mouths  of 
the  Eustachian  tubes. 

On  duly  10,  1881,  Doctor  X          died.    His  decline  was  very 

rapid  from  the  date  of  the  consultation,  notes  of  which  follow. 
The  tumor  did  not  grow  downward  to  any  great  extent,  as  it  never 
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appeared  below  the  velum.  It  enlarged  sufficiently,  however,  in 
that  direction  to  interfere  seriously  with  deglutition  and  speech,  so 
that  toward  the  end  it  was  necessary  to  feed  him  almost  entirely 
by  the  rectum,  and  for  him  to  communicate  with  his  friends  by 
writing.  About  two  weeks  before  his  death  he  took  to  his  bed, 
and  at  the  same  time  there  were  evidences  of  pressure  at  the  base 
of  the  brain. 

He  had  marked  converging  strabismus,  dilatation  of  the  pupils, 
dimness  of  vision,  and  ptosis.  lie  also  became  very  dull  and 
drowsy,  sleeping  most  of  the  time.  His  death  was  comparatively 
an  easy  one,  and  was  caused  immediately  by  exhaustion.  There 
was  no  post-mortem  examination. 

dr.  allen's  remarks. 

Dr.  X  was  seen  by  me  in  consultation  with  my  friend,  Dr. 

Burnett,  about  April  15,  1881.  At  that  time  the  soft  palate  was  in- 
tensely reddened  and  covered  on  its  anterior  surface  with  a  number 
of  nodular  elevations,  which  probably  answered  to  the  enlarged  and 
engorged  orifices  of  the  glands  there  situated.  The  oro-pharynx 
was  much  congested  and  exceedingly  irritable.  The  nasal  cham- 
bers were  both  perfectly  normal,  the  left  being  the  larger.  The 
voice  of  the  patient  had  a  decidedly  nasal  intonation. 

It  appears  that  about  a  year  ago  several  attacks  of  epistaxis 
had  occurred  at  short  intervals,  and  the  nasal  intonation  became 
from  that  time  noticeable.  At  or  near  the  same  time  a  dull 
pain  was  experienced  in  the  nape  of  the  neck.  The  attacks  of 
bleeding  have  long  ceased,  but  the  nasal  voice  and  the  nasal  pain 
have  persisted  and  caused  Dr.  X  to  suspect  that  he  was  suffer- 
ing Erora  his  old  enemy,  rheumatic  neuralgia,  with  a  complication 
of  nasal  catarrh. 

At  the  time  of  the  above  examination,  nasal  respiration  was 
almost  impossible. 

Examination  was  much  interfered  with  by  the  almost  incessant 
efforts  of  the  patient  to  clear  the  pharynx  of  tenacious  mucus. 

The  rhinal  mirror  detected  a  swelling  on  the  left  side  of  the 
vault  of  the  nasopharynx.    The  Eustachian  fossee  were  congested, 
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but  in  other  respects  appeared  to  be  normal.  The  finger,  being  in- 
troduced into  the  naso-pharynx,  defined  the  swelling  to  be  of  the 
size  of  a  chestnut,  having  a  broad  base  and  almost  entirely  occlud- 
ing the  left  posterior  naris.  Considerable  bleeding  ensued  upon 
the  manipulation,  and  the  patient  acknowledged  more  distress 
than  usually  follows  this  rather  disagreeable  test. 

April  22d,  I  saw  the  patient  again,  and  succeeded  in  detaching 
a  portion  of  the  pharyngeal  mass  with  the  finger.  This  fragment, 
when  submitted  to  Dr.  Carl  Seller  for  microscopical  examination, 
was  found  to  be  a  portion  of  a  small-celled  sarcoma. 

I  saw  Dr.  X  on  three  other  occasions,  but  had  no  reason  to 

change  the  opinion  previously  formed,  that  the  patient  was  suffer- 
ing from  a  vascular  malignant  growth  at  the  pharyngeal  vault,  ses- 
sile in  form  and  occluding  the  posterior  naris  of  the  left  side. 

The  treatment  was  simply  palliative,  though  the  doctor  was  in- 
formed that  an  operation  was,  in  my  judgment,  justifiable.  The 
operation  1  proposed  was  a  removal  of  the  projecting  mass  in  the 
pharynx,  with  the  object  of  increasing  the  degree  of  nasal  breath- 
ing. But  the  idea  of  an  operation  was  so  repugnant  to  the  patient's 
feelings  that  the  proposition  was  not  urged.  It  was  well  that 
nothing  of  the  kind  was  attempted,  for,  in  the  light  of  subsequent 
events  such  a  procedure  would  most  likely  have  simply  precipita- 
ted the  fatal  issue. 

I  saw  the  case  for  the  last  time  in  consultation  with  Prof.  D.  H. 
Agnew,  who  confirmed  the  views  entertained  by  Dr.  Burnett  and 
myself,  as  to  the  nature  of  the  case.  The  mass  had  by  this  time 
extended  across  the  vault,  and  the  degree  of  pharyngeal  congestion 
had  greatly  increased. 

A  word  of  explanation  is  demanded  respecting  the  nasal  res- 
piration. The  mass,  while  lying  on  the  left  side,  is  described  as 
occluding  the  left  naris  only  ;  yet  the  arrest  of  the  nasal  respiration 
was  absolute.  It  has  already  been  seen  that  the  left  side  of  the 
nose  was  the  larger.  There  is  no  doubt  that  nasal  breathing  was 
carried  on  almost  entirely  on  the  left  side,  and  when  this  side  was 
filled  by  the  growth,  the  general  congestion  of  the  pharynx  was 
suflicient  to  occlude  the  already  narrowed  right  chamber. 
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ANOMALIES  OF  THE  MEMBRANA  TYMPANI  AND 
OSSICLES  FROM  INTERRUPTION  OF  INTRATOf- 
PANIC  AIR-SUPPLY. 

By  SAMUEL  SEXTON,  M.D., 

NEW  YORK. 

A  perverted  development  of  the  membrana  tympani  is  of  such 
frequent  occurrence  that  every  otologist  is  familiar  with  its  ap- 
pearance; but,  for  the  guidance  of  those  whose  opportunities  for 
observation  are  more  limited,  it  shall  be  the  object  of  this  paper  to 
describe  some  of  the  characteristic  peculiarities  of  these  changes 
in  the  membrane  and  ossicles,  and  to  present  the  etiological  factors 
which  seem  to  be  concerned.  When  these  anomalies  arc  examined  by 
means  of  the  aural  speculum  and  head-mirror,  the  malleus  handle  is 
seen  to  be  deflected  posteriorly  across  the  membrane,  where  it  occu- 
pies a  position  more  or  less  parallel  to  the  posterior  fold  of  the  mem- 
brana flaccida,  which  is  usually  much  more  prominent  under  these 
circumstances.  Between  the  handle  of  the  malleus,  thus  displaced, 
and  the  posterior  fold  of  the  membrana  flaccida,  the  tympanic 
membrane  is  thrown  into  two  or  three  folds  which  radiate,  fan-like, 
from  the  short  process  of  the  malleus. 

The  long  process  of  the  incus,  in  some  instances,  may  be  seen 
lying  behind  one  of  these  folds. 

The  malposition  of  the  malleus  in  these  cases  increases  the 
prominence  of  the  short  process,  which  thus  pushes  the  upper  bor- 
der of  the  membrane  outwardly,  and,  in  some  instances,  appears 
about  to  force  its  way  through  it. 

The  membrana  tympani,  when  thus  elevated  and  put  upon  the 
stretch  by  the  projecting  short  process,  falls  away  from  that  prom- 
inence in  folds,  the  general  appearance  of  which  resembles  the  creas- 
ing of  a  hall-closed  umbrella  from  which  the  feruled  stick  projects. 

The  folds  that  fall  away  posteriorly  depend  for  their  size  on 
the  degree  of  the  manubrium's  deflection  ;  for,  in  assuming  its  false 
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position,  it  pushes  the  posterior  segment  of  the  tneinhrana  tympani 
up  before  it,  the  relaxed  membrane  arranging  itself  into  folds,  as 
has  been  stated.  Where  the  displacement  of  the  malleus  has  not 
been  very  great,  the  manubrium  is  foreshortened,  and  the  relaxed 
membrane  may  be  pouched  out  instead  of  being  thrown  into  folds. 

As  has  been  stated,  smaller  folds  are  sometimes  to  be  seen  in 
these  cases:  when  extending  away  in  front  of  the  short  process 
they  lie  below  the  fold  of  ShrapnelPs  membrane,  and  very  often 
the  mere  suspicion  of  this  appearance  is  given  to  the  membrane 
both  below  and  above  the  short  process. 

Viewed  as  &  whole,  the  entire  upper  portion  of  the  membrana 
tympani  seems  to  be  much  more  prominent  than  natural,  a  condi- 
tion that  depends,  in  a  measure,  on  the  altered  position  of  the  ossi- 
cles ;  but  it  seems  relatively  to  have  greater  prominence  on  account 
of  the  retraction  of  the  inferior  segment  and  tbe  consequent  fore- 
shortening of  the  manubrium.  The  anomalous  condition  of  the 
membrana  tympani  varies,  of  course,  with  every  case — the  charac- 
teristic changes  depending  on  the  age  of  the  patient,  or  on  tbe 
causes  that  give  rise  to  the  trouble. 

In  these  cases  there  is  nearly  always  coexistent  chronic  catar- 
rhal inflammation  of  the  middle  ear,  which  gives  the  membrana 
tympani  the  appearances  due  to  its  influence. 

When  an  explanation  is  sought  for  the  anomalies  which  I  have 
attempted  to  describe  above,  we  must  not  lose  sight  of  the  condi- 
tions that  should  surround  the  membrana  tympani  during  the  pe- 
riod of  its  development.  For  its  development  and  for  the  per- 
formance of  its  functions,  it  is  well  known  that  the  drum-head 
requires  the  presence  of  air  on  both  its  external  and  its  internal  sur- 
faces; indeed,  the  tympanum,  inclusive  of  the  transmitting  mech- 
anism, comprises  the  superior  terminus  of  the  air-passages,  and 
may  be  considered  to  be  as  dependent  for  its  development  on  a 
normal  air-supply  as  the  pulmonary  structures  themselves. 

Now,  when,  from  any  cause,  during  the  developing  period  of 
childhood,  the  normal  air-renewal  in  the  tympanum  does  not  take 
place,  the  development  of  the  parts  is  perverted.  Tbe  membrana 
tympani,  which  at  birth  lies  in  an  almost  horizontal  plane,  and 
which,  during  its  development,  gradually  assumes  a  plane  approach- 
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ing  to  the  perpendicular,  now  yields  to  the  air-pressure  from  with- 
out, and  while  the  superior  segment  is  apparently  projected  out- 
wardly by  that  portion  of  the  malleus  to  which  it  is  immediately 
attached,  the  inferior  segment  is  actually  retracted  to  the  greatest 
possible  extent  by  the  uninterrupted  and  unopposed  pressure  of 
the  air  from  without. 

During  the  period  of  growth  of  the  temporal  bone  the  annulus 
tympanicus  of  course  retains  the  circumference  of  the  membrana 
tympani  which  is  attached  to  it,  in  an  immovable  condition,  but 
while  the  circumference  of  the  membrane,  during  the  transition  of 
the  unyielding  osseous  structure  from  a  horizontal  to  a  perpendicu- 
lar position,  is  thus  made  to  follow  an  unvarying  course,  the  infe- 
rior segment  is  greatly  retracted  by  the  air-pressure  upon  its  ex- 
ternal surface ;  the  handle  of  the  malleus  is  thus  retained  in  an 
abnormal  position,  and  as  the  development  of  the  ear  now  pro- 
gresses, the  membrana  tympani  draws  upon  this  bone  more  and 
more,  until  either  malleo-incudal  luxation  occurs,  or  the  incus  itself 
is  drawn  out  of  place  along  with  the  malleus. 

Respecting  the  conditions  which  interfere  with  the  air-supply 
of  the  tympanum,  and  thus  give  rise  to  the  anomalous  development 
of  the  membrana  tympani  under  discussion,  they  may  be  included 
under  two  heads:  1st,  structural  changes  that  interfere  with  the 
physiological  movements  of  the  pharyngeal  muscles;  and  2d,  struc- 
tural changes  that  by  closure  of  the  guttural  mouths  of  the  Eusta- 
chian tubes  prevent  the  entrance  of  air  by  mechanical  obstruction. 

The  most  important  of  these  causes  is  chronic  catarrhal  inflam- 
mation of  the  naso-pharynx,  the  Eustachian  tube,  or  of  the  middle 
ear — usually  of  all  three  at  the  same  time. 

Enlargement  of  the  tonsils,  which  frequently  occurs  in  con- 
nection with  catarrhal  inflammations,  not  oidy  contributes  to  the 
prevention  of  air-renewal  in  the  tympanum  by  interfering  with  the 
physiological  functions  of  the  pharynx,  but  it  is  believed  that  in 
sonic  instances  these  bodies  also  prevent  the  entrance  of  air  to  the 
Eustachian  tubes  by  the  direct  pressure  they  induce  on  their  pha- 
ryngeal mouths. 

In  very  young  children  these  obstructions  to  the  free  passage 
of  air  through  the  pharynx,  or  the  nose,  compel  habitual  mouth- 
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breathing,  and,  inasmuch  as  it  has  been  ascertained  that  the  air, 
which  should  be  gently  forced  up  into  the  tympanum  with  every 
act  of  expiration  and  withdrawn  again  during  inhalation,  fails  to 
enter  that  cavity  unless  the  act  of  respiration  is  performed  with 
the  mouth  closed,  it  is  very  evident  that  the  normal  air-supply  is 
thus  excluded  in  a  large  number  of  instances  at  an  important 
period  in  the  development  of  the  ear.  Pressure  from  without  is,  in 
the  meantime,  uninterrupted. 

The  characteristic  changes  in  the  membrane  may  be  found  at 
a  very  early  period  in  these  cases,  even  before  it  is  practicable  to 
estimate  the  impairment  of  hearing ;  the  latter  symptom,  how- 
ever, very  often  exists  to  a  degree  that  greatly  incapacitates  the 
child ;  such  children  may  be  backward  in  learning  to  talk,  and,  of 
course,  they  learn  slowly  at  school. 

When  the  tympanum  of  the  infant  has  never  been  aerated,  the 
acoustic  organ  is  deprived  of  the  service  of  the  sound-transmitting 
mechanism,  and  deaf -mutism  results ;  it  is  also  probable  that  in 
such  cases  the  auditory  nerve  suffers  deterioration  from  disuse — a 
very  serious  matter  as  regards  the  acquisition  of  articulate  speech. 

The  appearance  of  the  membrana  tympani  in  these  cases 
usually  indicates  the  coexistence  of  catarrhal  inflammation  of  the 
middle  ear ;  the  membrane  having  lost  its  brilliancy  through  this 
cause,  and  through  trophic  changes  as  well  in  some  cases,  is  changed 
in  color.  In  the  very  young  it  usually  appears  to  be  somewhat 
humid,  and  when  it  lies  upon  the  inner  wall  of  the  tympanum  it 
is  indistinguishable  from  the  lining  membrane  of  that  cavity. 

The  possible  effect  of  the  action  of  the  tensor  tympani  muscle 
in  these  cases  is  not  to  be  overlooked ;  I  have  not  myself  made 
any  special  study  of  this  aspect  of  the  trouble. 

Deafness  is  not  always  very  great  in  these  cases,  and  I  believe 
that  I  have  observed  an  improvement  to  take  place  in  this  regard, 
in  certain  instances,  as  the  child  grew  older.  I  have  observed  that 
the  characteristic  deformity  of  the  membrane,  in  some  instances, 
has  remained  almost  unchanged  until  long  after  the  patient  had 
obtained  his  full  growth;  the  defect  is  then  permanent. 

In  some  of  the  children  who  were  found  to  be  very  deaf  from 
the  conditions  above  described,  I  have  observed  that  when  the 
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Valsalvian  experiment  had  been  practised  the  lower  segment  of 
the  membrane  was  very  much  bulged  out,  and  that  the  malleus 
handle  was  drawn  outward  and  downward.  Before  this  procedure 
the  manubrium,  owing  to  the  foreshortening,  was  scarcely  recog- 
nizable. I  have  frequently  discovered  this  relaxed  state  of  the 
membrane  in  children  above  the  age  of  ten  years,  and  have  found 
that  the  deafness  has  been  of  a  variable  nature.  It  is  in  such 
cases  that  the  inflation  of  the  middle  ear  by  Politzer's  method 
causes  such  marvellous,  but  temporary,  improvement  in  hearing. 
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A  CASE  OF  MICROTIA. 

By  W.  H.  ROBB,  M.D., 

AMSTERDAM,  N.  Y. 

The  subject  of  the  accompanying  illustration,  a  boy  eight  years 
of  age,  was  born  in  this  country,  of  German  parentage,  the  tenth 
child,  and  the  only  member  of  the  family  having  any  deformity. 

He  was  seen  by  the  writer  in  a  school,  which  he  attended  in 
common  with  hearing  children,  and  where  it  was  found  that  he 
could  hear  distinctly  across  the  room,  fifteen  feet  away  from  the 
speaker,  every  word  spoken  in  an  ordinary  tone  of  voice ;  this  he 
did  with  his  back  turned  to  the  speaker;  in  the  same  position  he 
could  hear  a  sharp  whisper  at  a  distance  of  six  feet.  At  this  latter 
distance  he  could  also  hear  distinctly  words  spoken  in  a  low  tone, 
his  mouth,  nose,  and  eyes  being  tightly  closed. 

The  patient  was  submitted  to  Dr.  Featherstonhaugh,  of  Albany, 
N.  Y.,  for  his  inspection, and  he  submits  the  following  report: 

"  On  superficial  examination  the  helix,  with  lobule,  seems  to 
stand  straight  out  from  the  side  of  the  head,  making  a  prominent 
ridge  over  the  site  of  the  ear,  as  is  plainly  shown  in  the  accom- 
panying plate.  The  length  of  the  auricle  from  apex  to  end  of  lobe 
is  three  and  one-half  centimetres  on  each  side.  There  is  an  irregu- 
lar piece  of  cartilage,  of  a  somewhat  triangular  shape,  occupying  the 
extreme  upper  part  of  the  auricle.  The  cartilage  is  perhaps  three 
times  thicker  than  normal,  and  is  very  mobile  beneath  the  skin. 
The  base  of  this  triangular  pyramidal  piece  of  cartilage  stands 
parallel,  or  nearly  so,  to  the  horizontal  diameter  of  the  surface  of 
the  temporal  bone.  The  apex  is  directed  nearly  straight  toward  the 
head.  The  pieces  of  cartilage  are,  however,  exceedingly  rough,  with 
little  elevations  and  depressions.  Both  auricles  appeared  to  be 
similarly  and  to  an  equal  degree  deformed.  There  could  not  be 
found,  on  the  most  careful  and  long  continued  exploration,  any  de- 
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pression  corresponding  to  the  meatus.  The  temporal  bone  feels 
perfectly  smooth,  as  the  finger  is  passed  over  the  flabby  integument. 
The  mastoid  processes  are  normal  in  size ;  the  head  is  well  devel- 
oped. The  child  has  an  idiotic  look  and  a  broad  nose.  There  is 
a  small  apparent  opening  one  centimetre  from  apex  of  left  ear, 
which  seems  to  be  a  trace  of  the  fossa  of  the  helix.  This  is  about 
large  enough  to  admit  the  end  of  an  ordinary  probe,  and  is  about 
one  line  in  depth.  The  bottom  of  this,  however,  can  be  readily 
seen,  and  it  is  nothing  but  a  sulcus.  The  right  ear  has  the  same 
depression,  but  the  fossa  is  higher  up,  and  is  about  half  as  deep. 

"The  II.  D.  could  not  be  accurately  determined,  for  the  reason 
that  the  child  was  timid,  and  would  hear  the  watch  anywhere.  I 
came  to  the  conclusion  that  he  could  not  hear  the  watch  (normal 
hearing  distance  of  watch,  120  inches)  except  on  pressure.  Ex- 
periments with  tuning-forks  were  of  no  value.  Placed  at  fifteen 
feet  away,  he  could  hear  what  was  said,  if  spoken  clearly  and  dis- 
tinctly, or  with  some  elevation  of  voice.  His  mother's  voice,  which 
is  quite  sharp,  he  could  hear  much  better  than  mine.  I  could  not 
determine  whether  there  was  any  difference  in  H.  D.  between  the 
two  ears ;  no  difference  was  appreciable.  The  pharynx  was  ex- 
amined with  difficulty,  and  found  normal. 

"  The  mother  says  that  the  boy  is  as  bright  as  any  of  her  chil- 
dren, and  that  he  goes  to  school,  and  learns  as  well  as  any  child  of 
his  age.  This  statement  is  confirmed  by  his  school-teacher.  I 
should  be  inclined  to  take  this  cum  grano  salis." 
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A  NEW   DEVICE   FOR   HOLDING    THE    EAR  AND 
THROAT  MIRROR. 

By  J.  P.  WORREL,  M.D., 

TERRE  HAUTE,  IND. 

Various  modifications  of  the  bead-band,  for  holding  the  ear 
and  throat  mirror,  have  been  made,  with  only  partial  success  in 
diminishing  the  annoyance  attending  its  use.  It  has  seemed  to  me 
that  the  objections  to  the  band  are  intrinsic,  and  that  something 
other  than  a  band  must  be  devised,  and  that  the  device  should 
possess  the  merits  of  durability,  absolute  cleanliness,  ready  adjust- 
ability, and  sufficient  firmness  to  maintain  the  mirror  in  place 


while  in  use.  Accordingly,  I  have  had  Mr.  Gemrig,  of  Philadel- 
phia, make  for  me  a  head-spring  that  seems  to  meet  the  re- 
quirements. A  nickel-plated  steel  spring,  three-fourths  of  an 
inch  wide,  is  attached  in  front  to  the  forehead  plate,  and  behind 
to  a  plate  of  hard  rubber — the  occipital  plate,  two  and  one-half 
inches  long,  and  slightly  concave  on  its  inner  surface.  The  spring 
should  be  of  sufficient  strength  to  grasp  the  head  firmly,  and 
should  be  so  curved  that  when  the  forehead  plate  is  in  position,  it 
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may  rest  lightly  upon  tlie  top  of  the  head,  with  the  occipital  plate 
grasping  the  back  of  the  head  in  the  position  of  the  occipital  pro- 
tuberance. In  my  instrument  the  forehead  plate  is  that  ordinarily 
supplied  with  the  mirror.  Others  might  prefer  to  have  both  the 
forehead  and  occipital  plates  longer,  and  curved  so  as  to  grasp  the 
bead  more  firmly,  though  I  have  found  the  dimensions  given  to 
sufficiently  answer  my  purpose. 

The  adjustment  or  removal  of- the  instrument  may  be  instantly 
made  by  means  of  one  hand,  and  when  in  place  it  affords  a  firm 
support  to  the  mirror.  The  coiffure  is  undisturbed,  and  none  of 
the  discomfort  that  comes  from  the  juxtaposition  of  an  offensive 
rubber  band  is  experienced.  This  means  of  attaching  the  head- 
mirror  is  so  simple  and  effective  that  I  am  by  no  means  likely  to 
have  been  the  first  to  devise  it.  Since,  however,  I  can  find  no 
description  of  a  similar  apparatus  in  the  journals,  I  give  the  de- 
scription, with  the  hope  that  the  spring  may  prove  as  satisfactory 
to  others  as  to  myself. 

20" 
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YASCULAR  TUMORS  OF  THE  MEMBRAXA  TYMPAXI. 

By  ALBERT  H.  BUCK,  M.D., 

SEW  YORK  CITY. 

A  lady,  sixt}T-five  years  of  age,  consulted  me  on  the  Sth  of 
June,  1881,  for  a  slight  impairment  of  the  hearing,  of  only  a  few 
days'  duration.  As  the  other  features  of  this  case  are  of  no  partic- 
ular interest,  I  will  simply  describe  the  unusual  conditions  which 
I  observed  in  both  drum-membranes.  In  the  central  portion  of 
the  posterior  superior  quadrant  of  the  left  tympanic  membrane, 
perhaps  a  trifle  nearer  the  posterior  fold  than  the  manubrium 
mallei,  and  surrounded  by  a  narrow  zone  of  normal  drum-mem- 
brane tissue,  was  a  dark  object  which  stood  out  in  bold  relief 
from  the  outer  surface  of  the  membrana  tympani.  I  manipulated 
this  object  with  a  slender  silver  probe,  and  in  this  way  ascertained 
that  it  was  sufficiently  soft  to  yield  to  the  pressure  of  the  instru- 
ment ;  tbat  it  was  shaped  like  a  mole  or  teat ;  that  it  measured  about 
one  millimetre  in  diameter  at  its  base,  and  projected  a  distance  of 
at  least  one  millimetre  from  the  plane  of  the  surrounding  mem- 
brane ;  that  it  was  not  noticeably  sensitive,  and  that  the  transition 
from  the  black  of  the  tumor  to  the  grayish  white  of  the  healthy 
dram-membrane  was  abrupt. 

In  the  right  ear  I  found  a  similar  vascular  new-growth  in  al- 
most precisely  the  same  region  of  the  tympanic  membrane ;  it 
was  smaller,  however,  than  that  of  the  left  ear.  While  the  latter 
represented  a  perfect  vascular  mole  of  diminutive  proportions,  the 
former  consisted  simply  in  a  low,  hemispherical  eminence,  recog- 
nizable more  by  its  dark  color  than  by  any  change  which  it  caused 
in  the  configuration  of  the  drum-membrane. 

On  questioning  the  patient  with  regard  to  her  past  history 
(aural),  I  learned  that  in  18G8  or  1869  6he  had  consulted  an  eini- 
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nent  aurist  in  Germany,  on  account  of  what  she  termed  a  "  neu- 
ralgia "  of  the  left  ear ;  that  he  had  advised  her  to  let  him  incise 
the  left  tympanic  membrane ;  that  the  operation  was  then  per- 
formed, bnt  that  she  experienced  no  relief  from  it.  From  this  his- 
tory 1  infer  that  even  at  that  time  the  vascular  tumor  which  1  have 
described  existed,  and  that  it  was  believed  by  the  surgeon  who 
discovered  it  to  be  connected  in  some  way  with  her  attacks  of 
neuralgia. 

The  case  was  treated  as  one  of  simple  Eustachian  and  middle- 
ear  catarrh,  and  the  vascular  growths  were  allowed  to  remain 
undisturbed. 

Vascular  tumors  of  the  otherwise  healthy  membrana  rympani 
are,  I  believe,  quite  rare.  At  all  events,  Schwartze,  in  his  "  Patho- 
logical Anatomy  of  the  Ear,"  does  not  enumerate  vascular  tumors 
among  his  list  of  pathological  conditions  observed  in  the  otherwise 
healthy  tympanic  membrane.1 

1  In  my  work  on  diseases  of  the  ear,  published  last  year,  I  reported  (p.  372)  a 
somewhat  similar  case.  "  In  a  young  lady,  twenty-two  years  of  age,  who  con- 
sulted me  for  a  slight  general  impairment  of  her  hearing,  I  found  in  the  posterior 
superior  quadrant,  just  behind  the  short  process  of  the  hammer,  and  encroaching 
a  little  upon  this  bone,  a  small,  rounded,  bright  red  fleshy  mass,  about  as  large  as 
a  No.  12  shot  (i.e.,  about  a  millimetre  or  a  millimetre  and  a  half  in  diameter). 
It  appeared  to  be  quite  soft,  and  was  freely  movable  when  manipulated  with  the 
probe  ;  at  the  same  time  it  was  not  pedunculate.  In  the  present  instance  this  vas- 
cular najvus  possessed  no  significance  beyond  that  of  a  mere  pathological  curiosity  ; 
and  yet  there  is  no  good  reason  why,  in  this  case,  at  some  future  day,  a  more  ex- 
tensive tumor  of  this  kind  may  not  be  found  growing  from  the  membrana  tym- 
pani."  As  will  be  remarked,  the  tumors  in  these  two  cases  differed  from  each 
other  decidedly  in  color,  the  one  being  of  a  bright  arterial  hue,  the  other  almost 
black. 
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MEETINGS  OF  SOCIETIES. 


PROCEEDINGS    OF    TIIE    AMERICAN  OTOLOGICAL 

SOCIETY". 

The  fourteenth  annual  meeting  of  the  Society  was  held  in  New- 
port, R.  L,  July  26,  18S1,  there  heing  eighteen  members  present; 
the  President,  Dr.  J.  Orne  Green,  of  Boston,  in  the  chair. 

The  first  paper  was  read  by  Dk.  S.  Theobald,  of  Baltimore, 
and  was  entitled 

SUGGESTIONS  REGARDING  THE  TREATMENT  OF  SUPPURATIVE  OTITIS. 

The  author  directed  especial  attention  to  the  free  use,  by  insuf- 
flation, of  a  powder  composed  of  equal  parts  of  boracic  acid  and  ox- 
ide of  zinc.  In  some  cases  he  had  used  boracic  acid  and  alum,  and, 
in  a  still  smaller  number  of  cases,  the  oxide  of  zinc  alone.  The 
powder  composed  of  boracic  acid  and  oxide  of  zinc  was  so  mild  in 
its  action  that  it  could  be  used  in  the  painful  stage  of  otitis  media. 
The  ear  should  be  carefully  cleansed  by  syringing,  and  the  powder 
blown  in  freely  with  an  insufflator.  Dr.  Theobald  reported  eight 
cases  in  which  marked  benefit  had  followed  the  use  of  the  powder  ; 
and  while  he  did  not  wish  to  claim  that  it  was  invariably  success- 
ful, he  recommended  it  as  a  valuable  agent  in  the  treatment  of 
that  class  of  cases. 

In  reply  to  a  question  asked  by  Dr.  Blake,  of  Boston,  Dr.  Theo- 
bald said  he  thought  the  powder  could  be  blown  into  the  upper 
part  of  the  tympanic  cavity. 

Dr.  H.  D.  Noyes,  of  New  York,  had  employed,  with  benefit, 
equal  parts  of  tannic  acid  and  boracic  acid,  and  believed  the  com- 
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lunation  to  be  more  serviceable  than  either  substance  when  used 
alone. 

Dr.  Samuel  Sexton,  of  New  York,  had  not  derived  satisfactory 
results  from  the  use  of  Dr.  Theobald's  plan  of  treatment  in  acute 
cases,  but  in  the  more  chronic  cases  the  results  had  been  pleasing, 
and  especially  so  when  the  boracic  acid  had  been  combined  with 
calendula  (twenty -five  or  fifty  per  cent.).  He  had  used  the  latter 
because  of  its  reputed  healing  properties. 

Dr.  C.  J.  Kipp,  of  Newark,  N.  J.,  had  abstained  from  using 
powders  because  he  regarded  it  good  surgery  to  give  free  exit  to 
accumulations  of  pus. 

Dr.  C.  H.  Burnett,  of  Philadelphia,  had  usually  used  the 
boracic  acid  alone,  and  with  satisfactory  results.  But  he  had  in- 
troduced only  sufficient  to  cover  the  walls  after  cleansing  with  a 
syringe,  and  rather  as  a  drier  in  the  latter  stages  of  muco-purulent 
affections. 

Dr.  J.  O.  Green,  of  Boston,  had  used  boracic  acid  with  satis- 
factory results,  especially  in  hospital  practice,  and  bad  employed 
it  in  large  quantities,  filling  the  meatus  one-eighth  or  one-half 
full.  It  was  so  readily  soluble  that  it  had  not  prevented  free  flow 
of  the  discbarge.  To  be  serviceable  it  must  be  in  the  form  of  an 
impalpable  powder,  and  Mawson's  pulverized  boracic  acid  was 
the  only  reliable  article  which  he  had  been  able  to  obtain. 

Dr.  John  Green,  of  St.  Louis,  regarded  the  oxide  of  zinc  as  a 
remedy  which  could  be  used  with  positive  benefit. 

Dr.  A.  II.  Buck,  of  New  York,  referred  to  Reynders'  powder- 
blower,  which  has  a  slender  tube  that  can  be  readily  introduced 
into  the  meatus.  lie  regarded  it  as  a  convenient  and  durable  in- 
strument. 

Dr.  J.  O.  Green  had  used  boracic  acid  very  freely  in  profuse 
otorrhoea,  and  with  decided  advantage,  lie  referred  to  a  case  of 
double  chronic  otorrhoea,  in  which,  within  three  weeks,  the  dis- 
charge ceased,  the  granulations,  which  were  large,  shrivelled,  and 
without  other  treatment  the  case  progressed  favorably. 

Dr.  Sexton  referred  to  a  case  in  which  the  discharge  was  re- 
tained in  consequence  of  packing  the  meatus  with  boracic  acid, 
lie  thought  it  well  to  direct  the  patient  to  syringe  the  ear  as  soon 
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as  the  slightest  persistent  pain  developed.  He  also  had  frequently 
seen  granulations  disappear  under  the  use  of  this  remedy.  He 
preferred  to  introduce  the  powder  through  a  speculum  and  push 
it  down  into  the  meatus  with  cotton. 

Dr.  D.  B.  St.  John  Roosa,  of  Xew  York,  read  a  paper  on 

THE  VALUE  OF  OPERATIONS   IN  WHICH  THE   TYMPANIC  MEMBRANE  IS 

INCISED. 

He  said  that  he  had  given  up  all  operations  with  the  knife  in  cases 
of  chronic  proliferous  inflammation,  or  non-suppurative  disease, 
except  when,  perhaps,  there  were  adhesions  between  the  ossicles, 
or  between  an  ossicle  and  the  promontory,  and  there  was  no  sus- 
picion of  retained  mucus  or  other  fluid  in  the  tympanic  cavity.  In 
cases  of  accumulation  of  pus  or  mucus  in  the  tympanic  cavity,  we 
had,  without  reasonable  doubt,  entered  upon  a  hopeful  arena;  and 
paracentesis,  for  the  most  part,  in  acute  and  subacute  cases,  was  as 
great  an  addition  to  our  means  of  effecting  a  cure  as  had  ever  been 
made.  The  operation  must  always  be  performed  with  gentleness. 
Red  and  swollen  as  might  be  the  drumhead,  the  proper  employ- 
ment of  leeches  sometimes  saved  the  patient  from  the  cutting 
operation.  He  favored  the  gentle  method  ;  when  it  was  necessary 
to  perform  the  operation,  he  made  a  small  incision,  used  a  small 
knife,  and  believed  the  operation  should  not  be  performed  too 
soon. 

Dk.  C.  J.  Blake,  of  Boston,  favored  the  small  incision,  and  for 
some  time  had  used  a  simple  needle.  In  cases  in  which  there  was 
severe  pain,  considerable  congestion  at  the  upper  part  of  the  mem- 
brane, bulging  caused  by  compressed  air,  be  had  made  what  might 
be  called  a  "  dry  puncture"  at  the  point  of  greatest  prominence; 
a  sharp  hiss  had  been  caused  by  the  escape  of  air,  and  in  several 
cases  the  pain  had,  in  a  measure,  been  relieved,  and  usually  the 
opening  had  been  utilized  within  twenty-four  hours  for  free  serous 
discharge,  with  corresponding  relief. 

Dr.  Blck  regarded  Dr.  Roosa's  statement,  concerning  opera- 
tions upon  the  membrana  tympani,  as  a  very  fair  one,  and  said  that 
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no  single  statement  could  reflect  the  average  sentiment  of  otolo- 
gists more  truly  than  the  one  made.  lie  agreed  with  it  in  all 
essential  points. 

Dr.  C.  J.  Kipp  full}'  endorsed  the  general  sentiment  expressed 
by  Dr.  Itoosa.  Formerly  he  performed  the  operation  of  paracen- 
tesis -v  ery  frequently  ;  so  frequently  that  Dr.  Sexton  once  referred 
to  his  report  of  cases  as  evidence  of  its  abuse.  Latterly,  however, 
lie  bad  resorted  to  it  only  in  acute  cases.  In  acute  inflammation 
of  the  middle  ear  associated  with  scarlet  fever,  he  resorted  to  the 
incision  only  when  there  was  a  circular  appearance,  with  bulging 
of  the  membrane. 

In  the  class  of  cases  called  by  Dr.  Buck  inflammation  of  Shrap- 
nell's  membrane  (or  of  the  posterior  fold),  he  bad  invariably  made 
an  incision,  and  always  with  benefit,  although  the  quantity  of  fluid 
which  escaped  might  be  small. 

Dr.  H.  D.  Noyes  accepted  the  general  statement  made  by  Dr. 
Itoosa.  He  preferred,  however,  to  make  a  free  opening  in  acute 
cases,  because  of  the  tendency  to  closure,  and  thus  preventing  the 
free  discharge  of  the  fluid.  He  had  performed  the  operation 
almost  exclusively  in  acute  cases ;  and,  in  order  to  make  the  in- 
cision with  accuracy,  the  mirror  should  be  used. 

With  inference  to  aural  inflammation  with  scarlet  fever,  bo  had 
reached  nearly  the  6ame  opinion  as  that  expressed  by  Dr.  Kipp. 
If  there  was  a  great  deal  of  pain,  considerable  resistance  of  the 
membrane,  with  or  without  bulging,  he  had  found  it  to  be  advan- 
tageous to  make  a  free  incision.  On  the  other  hand,  in  cases  in 
which  ulceration  goes  on  rapidly,  and  speedy  egress  to  the  fluid 
would  be  afforded  by  natural  processes,  an  incision  was  disadvan- 
tageous. 

Dk.  J.  S.  Pkout,  of  Brooklyn,  several  years  ago  attempted  to 
make  a  permanent  opening  in  the  drumhead  in  a  case  of  chronic 
non-suppurating  inflammation,  and  tbe  improvement  in  bearing  in 
that  case  was  very  marked  for  several  months,  but  gradually  tbe 
opening  closed,  and  finally  tbe  hearing  was  no  better  than  if  the 
operation  had  not  been  performed. 

In  a  second  case  he  performed  the  same  operation,  and  the  result 
was  a  permanent  suppurative  inflammation  \  and,  in  view  of  that 
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result,  he  had  not  attempted  to  apply  the  method  of  treatment 
since. 

In  the  acute  inflammatory  conditions,  when  there  was  accumu- 
lation of  fluid,  bulging  of  the  membrane,  and  the  case  was  espe- 
cially painful,  he  felt  like  making  an  incision  in  the  drum- 
head. 

Dr.  C.  H.  Burnett  heartily  subscribed  to  what  Dr.  Roosa  had 
formulated,  but  would  add  that  he  always  incised  when  he  thought 
there  was  any  fluid  behind  the  membrane.  He  regarded  the  gen- 
tleness of  the  operation  as  very  important,  and  his  method  was  first 
to  simply  stab  the  membrane,  making  the  smallest  possible  open- 
ing, and  if  then  the  fluid  did  not  flow  freely,  the  puncture  could 
be  slightly  enlarged.  He  also  agreed  with  Dr.  Prout  in  that  it  was 
not  wise  to  wait  too  long,  for  dangerous  complications  might  occur, 
and  besides,  there  was  advantage  in  having  the  surgeon  select 
the  position  for  the  opening. 

Dr.  Sexton  said  that  he  had  not  had  experience  in  operations 
upon  the  drumhead  for  improving  impaired  sense  of  hearing. 
Nor  had  he  been  in  the  habit  of  frequently  perforating  the  mem- 
brana  tympani  for  the  purpose  of  liberating  fluids.  He  did  not 
regard  the  mere  existence  of  either  serous  or  purulent  fluid  in  the 
tympanic  cavity  as  a  condition  which  always  indicated  paracentesis 
of  the  drumhead.  If  he  was  to  be  guided  by  any  single  condition, 
he  would  say  that  if  the  membrana  was  upon  the  point  of  giving 
way  from  ulceration,  he  should  not  wait ;  but  neither  bulging  of  the 
membrane  nor  the  neuralgic  pains,  which  are  so  frequent  a  symp- 
tom in  these  acute  cases,  Avould  necessarily  induce  him  to  operate, 
for  he  believed  that  extension  of  the  inflammation  to  the  brain 
depended  more  upon  continuity  of  structure  than  upon  the  pres- 
ence of  fluids  in  the  tympanum.  His  practice  had  been  to  pre- 
scribe internal  remedies  for  the  relief  of  the  inflammatory  process, 
and  the  one  chiefly  relied  upon,  perhaps,  was  the  sulphide  of  cal- 
cium in  doses  of  from  one-tenth  to  one-half  grain.  He  did  not  rely 
upon  the  calcium  entirely  to  give  relief  to  pain,  but  gave,  in  addi- 
tion, souk!  preparation  of  aconite  in  small  doses  frequently  repeated. 
The  use  of  leeches  he  had  long  since  discarded. 
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ANAESTHETICS  IN  PARACENTESIS  OF  THE  MEMBRANA  TYMPANI. 

Dr.  Notes,  in  performing  the  operation  in  acute  cases,  always 
gave  an  anaesthetic :  ether  in  the  young  subject,  and  in  the  adult 
patient  either  ether  or  chloroform,  administered  only  sufficiently  to 
produce  primary  anaesthesia. 

Dr.  Trout  said  that  when  Dr.  Mathewson,  nine  years  ago, 
incised  the  drumhead  in  one  of  his  ears,  he  did  not  experience  so 
much  pain  as  he  had  anticipated.  Blood  and  mucus  escaped,  and 
he  was  certain  that  it  would  not  have  been  so  well  to  have  waited. 

Dr.  Notes  said  that  he  incised  the  drumhead  in  one  of  Prof. 
Bryant's  ears,  and  the  patient  said  that  he  would  not  submit  to  the 
operation  again  without  an  anaesthetic. 

Dr.  E.  W.  Bartlett,  of  Milwaukee,  Wis.,  assented  to  the 
general  statement  made  by  Dr.  Roosa.  The  only  operation  which 
he  performed  was  paracentesis,  and  if  the  knife  was  well  pointed, 
perfectly  sharp,  so  that  it  would  pass  through  kid  noiselessly,  the 
operation  with  it  was  painless.  He  believed  tha"  it  was  safer  to 
make  the  opening  too  early  than  too  late,  and  if  left  to  be  made  by 
nature  it  was  apt  to  be  in  the  wrong  place. 

Dk.  Blake  rarely  used  anaesthetics  in  this  operation. 

Dr.  Buck  had  used  anaesthetics  only  very  rarely  when  perform- 
ing the  operation  upon  adults,  and  could  not  recall  a  case  occur- 
ring in  children  from  one  to  three  years  old  in  which  he  had  found 
this  necessary. 

Dk.  A.  Mattiiewson,  of  Brooklyn,  had  not  had  a  favorable 
experience  in  operating  upon  the  drumhead  in  non-suppurative 
cases.  In  the  acute  suppurative  affection,  if  the  pain  did  not  sub- 
side within  a  short  time,  he  resorted  to  puncture  of  the  membrane. 

Dr.  Burnett  had  not  used  anaesthetics.  In  acute  cases  his 
patients  had  not  complained  of  pain  from  the  operation  ;  but  in 
some  of  the  cases  of  so-called  chronic  catarrh,  incision  of  the 
drumhead  had  given  rise  to  considerable  pain. 

Dr.  J.  O.  Green  remarked  that  the  testimony  seemed  to  be  so 
uniformly  in  favor  of  incising  or  puncturing  the  drumhead  in 
acute  cases  of  accumulation  of  fluid  within  the  tympanic  cavity,  he 
would  ask  if  any  one  favored  the  older  operations,  such  as  the  use 
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of  acids,  etc.,  which  Dr.  Roosa  had  condemned  in  chronic  non- 
suppurating  affections. 

Dr.  Theobald  agreed  with  the  general  inadvisability  of  incis- 
ing the  drumhead  except  for  the  purpose  of  promoting  the  escape 
of  some  accumulation.  In  many  cases  of  chronic  inflammation  in 
which  there  was  fluid  in  the  tympanic  cavity,  the  accumulation 
could  be  gotten  rid  of  without  making  an  incision,  and  in  such 
cases  he  thought  that  the  catheter  was  more  useful  than  Politzer's 
method.  To  check  the  inflammation  in  acute  cases,  he  recom- 
mended instillations,  three  or  four  times  a  day,  of  a  solution  of 
atropia  four  grains  to  the  ounce  of  water. 

Dr.  Buck  thought  all  present  were  so  perfectly  in  accord  with 
the  general  statement  made  by  Dr.  Roosa  concerning  the  cutting 
of  tendons,  opening  the  membrane  with  acids,  etc.,  that  no  one 
could  wish  to  prolong  the  discussion. 

Dr.  D.  B.  St.  John  Roosa,  of  X ew  York,  then  read  a  paper  on 

THE  TUNING-FORK  IN  DIAGNOSIS. 

This  paper  contained  the  following  propositions  : 

"  I.  If  one  ear  be  normal  as  to  hearing  power,  and  the  other 
abnormal,  and  a  vibrating  tuning-fork  be  placed  upon  the  vertex  or 
the  teeth,  if  its  sound  be  intensified  in  the  ear  whose  hearing  power 
is  diminished,  there  is  disease  of  the  external  or  middle  ear,  but 
not  lesion  of  the  labyrinth  or  nerve. 

"  II.  If,  under  the  same  conditions  of  a  sound  ear  on  one  side, 
while  the  hearing  power  of  the  other  is  impaired,  the.  tuning-fork 
be  not  heard  better  in  the  worse  ear,  even  if  the  meatus  be  stopped 
by  the  finger  or  the  like,  there  is  disease  of  the  labyrinth,  the 
acoustic  nerve,  or  brain. 

"  III.  If  the  vibrating  tuning-fork  be  heard  better  on  the 
mastoid  than  when  placed  in  front  of  the  meatus,  there  is  disease 
predominantly  of  the  middle  ear. 

"IV.  If  the  timing-fork  be  heard  better  through  the  air  than 
through  the  bones,  there  being  impairment  of  hearing,  the  disease 
which  gives  rise  to  this  symptom  is  situated  in  the  brain,  nerve,  or 
labyrinth." 
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Dr.  Blake,  of  Boston,  had  found  it  necessary  to  use  a  number 
of  tuning-forks  of  different  letters  for  purposes  of  testing,  for  in 
some  eases  the  patient  did  not  hear  one  tone,  while  lie  might  hear 
another. 

The  second  proposition  offered  by  Dr.  Roosa  brought  up  the 
question  of  communication  of  vibrations  through  fluids,  which  was 
the  particular  question  in  view  in  a  series  of  experiments  which 
he  had  been  engaged  upon  during  the  past  year,  but  had  not  yet 
completed.  The  results  of  the  experiments  so  far  went  to  show  that 
a  considerable  impairment  could  be  obtained  by  the  transmission  of 
vibrations  through  fluid  in  a  solid  or  closed  space.  It  was,  there- 
fore, possible  to  imagine  a  condition  in  which,  as  the  result  of  intra- 
labyrinthian  pressure,  the  vibrations  of  the  organ  of  Corti  would  be 
impaired. 

Dr.  John  Green,  of  St.  Louis,  suggested  that  the  head  was  a 
positive  resonator,  and  that  the  power  of  conduction  varied  in  dif- 
ferent patients. 

Dr.  Blake  said  that,  from  experiments  which  he  made  six 
years  ago,  he  could  say  that  there  was  a  range  of  very  nearly  an 
octave  difference  in  the  resonant  power  of  the  mastoid  cavity  in 
man.    In  different  animals  there  was  also  a  marked  difference. 

Dr.  J.  Orne  Green,  of  Boston,  then  read  a  paper  entitled 

REMOVAL  OF  A  FOREIGN  BODY  BY  DISARTICULATION  OF  TI1E  AURICLE. 

(This  paper  is  reproduced  in  full  in  this  number  of  the  Journal.) 
Dr.  Green  commented  upon  the  adverse  criticism  of  the  operation 
made  by  Dr.  S.  I).  (Jross,  of  Philadelphia. 

The  paper  was  discussed  by  Dr.  Boosa — who  had  performed  the 
same  operation,  and  who  was  surprised  at  Dr.  Gross'  statements — 
and  also  by  I  Noves. 

Dr.  C.  II.  Burnett,  of  Philadelphia,  then  read  a  paper  entitled 

MALIGNANT    GROWTH    IN    THE    NASOPHARYNX,    WITH    IS  ABLY    Al  UAL 

SYMJTOMS. 

(This  paper,  also,  is  reproduced  in  full  in  this  number  of  the 
Journal.) 
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The  symptoms  referable  to  the  ear  were  due  to  obstruction  of 
the  pharyngeal  extremities  of  the  Eustachian  tubes.  Both  drum- 
cavities  filled  twice  with  fluid.    No  autopsy  could  be  obtained. 

Dr.  Roosa  asked  Dr.  Burnett  if  he  thought  that  the  improper 
use  of  the  Turkish  baths  mentioned  in  the  clinical  history  was 
what  led  to  the  development  of  the  primary  disease. 

Dr.  Burnett  replied  that  there  was  a  connection  between  the 
two  in  point  of  time,  and  the  patient,  an  intelligent  physician, 
believed  that  the  relation  was  one  of  cause  and  effect.  Dr.  Bur- 
nett's own  opinion  was  that  Turkish  baths,  improperly  used,  might 
give  rise  to  naso-pharyngeal  catarrh. 

Dr.  Roosa  remarked  that  he  had  recommended  such  baths  for 
patients  who  were  constantly  taking  cold,  but  had  not  seen  much 
benefit  from  the  remedy. 

Dr.  C.  J.  Kipp,  of  Newark,  N.  J.,  then  read  a  paper  containing 
the  history  of  a  case  of 

EPITHELIOMA  OF  THE  MIDDLE  EAR. 

It  developed  from  a  preceding  otorrhoea,  and  was  the  only  case 
in  which  he  had  met  with  the  disease  in  that  re°-ion.  The  growth 
was  attached  around  the  wall  of  the  meatus. 

SELECTION  OF  TEST-WORDS  ACCORDING-  TO  THEIR  LOGOGRAPHIC  VALUE, 

was  the  title  of  an  oral  communication  made  by  Dr.  C.  J.  Blake, 
of  Boston,  which  was  as  follows  : 

In  default  of  a  single  adequate  test  of  hearing  power,  and  the 
necessity,  therefore,  for  the  employment  of  a  series  of  tests,  com- 
parative merely,  and  each  including  only  a  portion  of  the  scale 
of  audition,  it  is,  of  course,  important  that  the  standard  of  each  of 
these  controlling  tests  should  be  as  nearly  as  possible  definitely  de- 
terminable. 

Of  the  various  means  of  testing  at  our  command,  the  human 
voice,  while  of  great  comparative,  is  of  but  little  absolute  individual 
value,  for  the  obvious  reason  that  its  great  variability  and  the  ex- 
treme difficulty  of  insuring  or  of  measuring  any  fixed  degree  of 
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intensity  which  may  be  acceptable  as  a  standard,  render  it  unreli- 
able for  purposes  of  exact  investigation.  Still,  the  fact  that  in  the 
majority  of  cases  of  aural  disease  causing  deafness,  it  is  the  dimin- 
ished power  of  hearing  the  human  voice  which  has' led  the  patient 
to  seek  relief,  emphasizes  the  importance  of  including  the  voice  in 
the  series  of  tests  which  may  be  used  in  the  first  examination,  or 
continued  for  comparison  during  the  course  of  treatment.  Much 
indeed  may  be  done  toward  arriving  at  an  idea  of  the  degree  of 
disability  in  this  respect,  by  a  careful  use  and  modulation  of  the 
voice  in  conversation  with  the  patient,  especially  if  words  are  ju- 
diciously chosen  and  justly  articulated.  At  the  best,  however,  a 
test  of  this  sort  is  but  vaguely  comparative,  and  its  result  must 
often  be  accredited  rather  as  an  impression  of  the  amount  of  the 
disability  than  as  a  measure  of  its  degree. 

The  selection  of  a  series  of  test-words  is  a  step  forward  in  the 
direction  of  a  determinable  standard,  though,  upon  whatever  basis 
the  selection  is  made,  it  leaves  much  to  be  desired  on  the  score  of 
accuracy,  until  more  adecpiate  means  of  determining  the  sound 
value  of  the  human  voice  are  discovered  than  at  present  seem  pos- 
sible. 

With  the  accurate  means  at  our  command  for  testing  the  hear- 
ing for  pitch,  by  the  aid  of  musical  instruments,  the  selection  of 
test-words  according  to  the  musical  value  of  their  component  con- 
sonant-sounds would  seem  to  be,  in  a  measure,  superfluous,  and 
for  this  reason  I  have  preferred,  instead  of  using  the  consonant 
combinations  suggested  by  Wolff  and  others,  to  make  a  selection 
based  upon  the  logo-graphic  or  force  value  of  the  consonant-sounds. 

The  method  of  making  logographic  tracings  has  already  been 
sufficiently  described  elsewhere. 

In  utilizing  these  tracings  for  the  purpose  of  comparing  the 
force  values  of  the  consonant-sounds,  the  tracings,  made  upon 
smoked  glass  or  mica,  are  placed  upon  paper  ruled  in  scpiares  of 
millimetres  and  tenths,  and  the  number  of  these  divisions  included 
within  the  space  bounded  by  the  logographic  curve  and  its  base 
line  is  taken  as  the  logographic  value  of  the  consonant-sound 
trace  expressed  in  assumed  units  of  force. 

The  comparison  of  a  large  number  of  tracings  goes  to  show 
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that  while  the  force  value  of  the  consonant-sounds  differs  largely 
in  different  individuals,  and  differs  also  in  the  same  individual  at 
different  times,  the  comparative  value  of  the  consonant-sounds  one 
to  another  bear' a  fairly,  though  by  no  means  absolutely  definite 
ratio.  If,  therefore,  we  take  the  consonant-sound  which  requires 
the  greatest  force  in  its  production — which  has,  in  other  words,  the 
greatest  logographic  value,  and  which  would  be  most  readily 
heard,  and  express  its  value  as  one  hundred,  and  that  of  the  other 
consonant-sounds  accordingly,  we  have  a  table  from  which  we  may 
select  the  materials  for  a  list  of  test-words,  based  upon  the  inten- 
sity rather  than  upon  the  pitch  of  the  voice  force  produced,  and 
serving,  as  in  cases  of  chronic  middle-ear  disease,  for  instance,  as  a 
measure  of  the  obstruction  presented  to  the  passage  of  the  sound. 
In  compounding  words  from  this  table  it  is  better  to  use  monosyl- 
lables, and  it  should,  moreover,  be  kept  in  mind  that  the  logographic 
value  of  consonants  formed  at  the  back  of  the  mouth  is  greater 
in  combination  with  the  lower  pitched,  and  of  the  front  consonants 
in  combination  with  the  higher-pitched  vowel-sounds.  The  logo- 
graphic  value  of  T,  for  instance,  is  somewhat  greater  in  the  word 
tip  than  top,  and  of  G  in  got  than  in  get. 

T    100.  C  G2. 

B    53.  F  35. 

P    58.  Iv  31. 

D    45.  L  21. 

G    56.  N  11. 

S    40.  M  9. 

Z  53. 

Du.  C.  II.  Burnett  asked  Dr.  Blake  whether  he  used  the  same 
test-list  in  every  case.  Also  whether  he  had  a  large  enough  list  to 
draw  from,  so  that  the  patient  need  not  learn  tests  by  heart,  and 
thus  know  what  to  anticipate.  Ee  had,  in  testing,  endeavored  to 
select  a  variety  of  words  and  avoid  testing  all  patients  alike. 

Blake  said  that  a  large  variety  of  words  was  most  impor- 
tant. He  had  a  large  list  from  which  to  make  selections  upon  each 
time  he  had  occasion  to  test  the  hearing. 
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Dr.  A.  H.  Buck,  of  New  York,  then  read  a  paper  entitled : 

SUDDEN    AND   COMPLETE    LOSS    OF    HEARING-    DURING    AN    ATTACK  OF 

MUMPS. 

The  paper  contained  the  histories  of  two  cases,  with  remarks. 
The  first  was  that  of  a  girl,  who,  on  the  third  day  of  an  attack  of 
mumps,  had  sharp  pain  in  one  ear,  and,  on  the  following  day,  dis- 
covered that  she  had  lost  the  power  of  hearing  in  that  ear.  The 
second  case  was  that  of  a  man  in  whom  deafness  developed  in  one 
ear  without  pain  during  an  attack  of  mumps.  In  one  case  both 
parotid  regions  were  equally  affected  ;  but,  in  the  other,  only  one 
side  was  involved.  He  believed  that  the  cochlea  alone  was  invaded 
in  one  case,  while  in  the  other  both  the  cochlea  and  the  semicir- 
cular canals  were  probably  affected. 

Dr.  Burnett  asked  for  the  evidence  of  the  labyrinthian  disease. 

Dr.  Buck  replied  that  Vogel's  statement  had  led  him  to  that 
conclusion.  It  was  evident  that  the  auditory  nerve  was  affected — 
whether  in  the  labyrinth,  or  in  the  cranial  cavity,  or  in  the  medulla 
oblongata,  he  would  not  be  positive  ;  but,  with  such  anatomical  re- 
lations as  existed,  it  would  be  natural  to  assume  that  the  inflamma- 
tory trouble  existed  in  the  cochlea  rather  than  in  some  more  re- 
mote region. 

Dr.  Burnett's  experience  had  led  him  to  the  conclusion  that 
in  this  class  of  cases  the  lesion  was  in  the  middle  ear,  catarrhal  in 
character,  and  produced  by  congestion  about  the  parotid  gland. 

Dr.  J.  O.  Green  had  been  satisfied,  for  a  number  of  years, 
that,  in  a  certain  percentage  of  cases,  middle-ear  changes  devel- 
oped after  labyrinthian  trouble  had  existed  for  some  time. 

Dr.  Roosa  remarked  that  he  had  already  alluded  to  that  point 
in  discussing  deafness  caused  by  cerebro-spinal  meningitis.  He 
had  seen  cases  in  which  there  were  no  changes,  appreciable  by 
him,  in  the  drumhead,  and  yet  the  deafness  was  absolute;  but 
with  the  lapse  of  time  came  changes,  affecting  the  membrana  tym- 
pani,  which  were  marked.  lie  thought  that  slight  injustice  war- 
being  done  to  the  subject  by  not  investigating  the  labyrinth  as 
ophthalmologists  did  the  retina  and  the  optic  nerve,  and  he  be- 
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lieved  that,  in  the  light  of  recent  experiments  made  by  Moos,  it 
would  soou  be  possible  to  diagnosticate  acoustic  neuritis. 

Dr.  Kipp  thought  the  fact  was  often  overlooked  that  a  great 
many  cases  existed  in  which  hearing  was  perfect  and  vet  the  drum- 
head presented  morbid  appearances.  Besides,  we  should  reason 
somewhat  from  analogy  ;  there  were  but  few  cases  of  acute  inflam- 
mation of  the  middle  ear  in  which  deafness  was  developed  with 
such  rapidity  as  had  been  observed  in  the  cases  nnder  discussion. 

Dk.  Sexton  remarked  that  cases  of  otitis  media  had  frequently 
been  brought  to  his  notice  where  the  subsequent  development  of 
an  unsuspected  attack  of  mumps  seemed  to  account  for  the  aural 
disease.  lie  was  inclined  to  the  belief  that  the  ear  was  affected  in 
these  cases  through  nervous  sympathy. 

Dk.  Burnett  said  that  he  had  had  opportunity  to  examine  a 
very  large  number  of  cases  of  deafness  following  cerebro-spinal 
meningitis,  and  was  certain  that  in  very  many  of  them  the  drum- 
heads were  in  good  condition,  notwithstanding  the  deafness  was  of 
long  standing. 

De.  J.  O.  Green  said  that  he  did  not  wish  to  have  any  general 
conclusion  drawn  from  his  statement,  as  it  was  meant  to  be  simply 
that,  in  some  cases,  at  least,  secondary  changes  involving  the  tym- 
panic cavity  followed  labyrinthiau  disease. 

The  paper  was  further  discussed  by  Drs.  John  Green,  Front, 
Kipp,  Roosa,  and  Sexton. 

Dr.  Beck,  of  Xew  York,  then  read  a  brief  paper  containing  the 
history  of  a  case  of 

SMALL  VASCULAR  TUMOK  OF  TnE  MEMBRANA  TYMPANI. 

He  regarded  the  occurrence  of  such  tumors  in  that  region  as 
very  rare. 

De.  Samuel  Sexton,  of  Xew  York,  exhibited 

A  FLEXIBLE  EUSTACHIAN  CATHETER. 

It  was  made  of  soft  rubber,  but  sufficiently  firm  to  retain  the  ne- 
cessary curvature  of  the  beak  without  a  stilette.  The  advantages 
claimed  for  it  were :  that  it  enabled  the  surgeon  to  more  easily 
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perform  the  operation  of  Eustachian  catheterization  ;  that  it  was 
less  painful  to  the  patient  than  a  metallic  instrument ;  and  that  it 
admitted  of  greater  cleanliness,  as  each  patient  might  retain  pos- 
session of  the  soft-rubber  portion  of  the  instrument  which  had  been 
used  in  his  case.  [For  a  complete  description  of  the  instrument, 
with  illustration,  see  the  Medical  Record,  Vol.  NX.,  p.  82.  It  is 
made  by  Tiemann  A:  Co.,  of  New  York.] 

Dr.  JtoosA,  of  New  York,  directed  attention  to 

taylor's  ear-doijche, 

devised  by  Dr.  C.  Fayette  Taylor,  of  New  York.    It  possessed  ad- 
vantages which  enabled  him  to  warmly  recommend  it.     It  was 
made  by  Reynders,  of  New  York. 
Dr.  Buck  directed  attention  to 

REYNDERS'  EAR-DOrCIIE, 

which  was  especially  serviceable  in  treating  children.    It  consisted 
of  a  small  rubber  bulb,  with  a  rubber  tube  carrying  a  pronged 
hard-rubber  nozzle,  the  prongs  preventing  its  introduction  too  far. 
The  Business  Committee  reported  the  following 

NOMINATIONS  FOR  OFFICERS 

for  the  ensuing  year  : 

For  President. — Dr.  J.  Orne  Green,  of  Boston. 

For  V h  e-  President. — Dr.  J.  S.  Prout,  of  Brooklyn. 

For  Secretary  and  Treasurer. — Dr.  J.  J.  B.  Vermyne,  of  New 
Bedford,  Mass. 

hor  Committee  on  Publication. — Drs.  J.  J.  B.  Yermyne,  C.  J. 
Blake,  and  J.  Orne  Green. 

For  Committee  on  Membership. — Drs.  John  Green,  of  St. 
Louis;  C.  II.  Burnett,  of  Philadelphia;  and  II.  G.  Miller,  <>f  Prov- 
idence. 

The  report  of  the  committee  was  unanimously  adopted. 

The  society  then  adjourned,  to  meet  at  10.30  a.m.,  on  the  day 
previous  to  the  first  day  of  the  annual  meeting  of  the  American 
Ophthalmologic^  Societv,  in  1S82,  and  in  the  same  place. 
21 
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INTERNATIONAL  MEDICAL  CONGRESS. 
SECTION  OF  DISEASES  OF  THE  EAR— August  3,  1881. 

This  section  was  opened  with  an  address  by  the  President,  Mr. 
Dalby.  He  drew  especial  attention  to  the  so-called  proliferous 
catarrh  of  the  tympanum,  its  treatment,  and  the  various  operations 
practised  for  its  relief.  Opinions  held  among  aurists  were  very 
much  divided  as  regards  general  treatment  and  operative  pro- 
ceedings. 

A  paper  was  read  by  A.  Paquet,  M.D.  (Lille) : 

DESCRIPTION  OF  A  MODIFICATION  OF  MYRINGODECTOMY  FOR  SCLEROSIS 

OF  THE  EAR. 

The  procedure  was  as  follows:  a  puncture  was  made  one  and 
one-half  millimetre  in  front  of  the  hammer,  and  the  membrane  was 
divided  obliquely  downward  and  backward,  in  such  a  manner  that 
the  lower  extremity  of  the  incision  was  placed  half-way  between  the 
umbo  and  the  periphery,  and  at  a  point  where  a  line  drawn  vertically 
downward  from  the  umbo  would  meet  it.  The  incision  divided 
not  only  the  membrane,  but  also  the  reflex  tendon  of  the  tensor 
muscle,  or  at  least  the  tensor  ligament  of  Toynbee.  A  second 
incision  was  now  made  in  the  posterior  segment,  two  millimetres 
from,  and  parallel  with,  the  manubrium,  and  then  passed  forward 
to  meet  the  lower  end  of  the  first  incision.  By  excising  a  portion 
of  the  lower  end  of  the  Y-shaped  curtain  thus  made,  the  perfora- 
tion was  rendered  durable. 

Dr.  Or; ye  (Amsterdam)  considered  that  the  cases  proper  for  the 
operation  might  be  divided  into  four  classes:  1,  acute  inflamma- 
tion of  the  cavity  ;  2,  subacute  or  chronic  catarrh  of  the  tym- 
panum, with  mucous  exudation  ;  3,  cases  of  chronic  catarrh  of  the 
tympanum,  with  grave  symptoms  of  internal  ear  disease,  tinnitus, 
vertigo,  deafness  ;  4,  doubtful  cases,  in  which  there  might  be  acute 
inflammation  of  the  cavity  with  great  pain  and  fever,  and  without 
any  swelling  of  the  Eustachian  tube.     The  cases  in  which  he  ad- 
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vised  myriDgodectomy  were  those  in  which  there  was  exudation  in 
the  cavity. 

Prof.  Voltolini  said  that  the  maintenance  of  a  permanent 
opening  in  the  membrana  tympani  was  to  him  an  unsolved  prob- 
lem. He  recommended  the  incision  in  cases  of  a  foreign  body  lie- 
hind  the  membrane,  or  mucus  in  the  cavity  ;  again,  in  some  cases, 
to  reach  the  root  of  a  polypus. 

Dr.  Loewenberg  could  not  understand  how  Paquet's  operation 
succeeded  when  all  other  operations  to  produce  a  permanent  open- 
ing had  failed. 

Dr.  Gelle  (Paris)  could  not  understand  the  permanence  of  the 
perforation  made  as  proposed. 

Dr.  Paqitet  replied  that  he  looked  upon  the  removal  of  fluids, 
and  the  necessity  for  the  establishment  of  a  permanent  opening,  as 
the  two  principal  indications  for  the  operation.  The  latter  was  not 
obtained  by  incisions,  but  by  excisions,  as  large  as  they  could  be 
made.  In  these  the  nutriment  of  the  membrane  was  lessened,  and 
this  was  especially  the  case  in  sclerosis  of  the  cavity,  making  the 
likelihood  of  inflammation  after  the  operation  less  likely,  and  a 
permanent  opening  more  probable. 

Dr.  Barr  (Glasgow)  agreed  with  Dr.  Guye  as  to  the  classes  of 
cases  in  which  the  operation  was  demanded.  In  cases  of  sclerosis 
he  had  never  seen  other  than  a  transient  improvement,  and  a  per- 
manent opening  he  had  never  obtained. 

Dr.  S.  J.  Jones  (Chicago)  considered  that  the  incision  is  of 
value  where  it  is  desirable  to  remove  hypersecretion  from  the 
tympanic  cavity,  especially  where  the  membrane  lias  been  thick- 
ened by  prior  disease;  that  opening  the  membrane  for  other 
reasons  is  usually  of,  at  least,  doubtful  propriety,  and  that  it  was 
nearly  always  unjustifiable  in  cases  where  it  is  used  merely  as  a 
means  of  gaining  access  to  the  cavity  for  further  operative  pro- 
cedure. 

Dr.  Urban  Pritciiard  (London)  said  there  could  be  no  differ- 
ence of  opinion  as  to  the  value  of  this  operation  when  there  is  fluid 
behind  the  membrane,  but  asked  whether,  in  sclerosis,  it  M  as  worth 
while  running  the  risk  of  further  injury  to  the  middle  ear  for  the 
chance  of  improving  the  hearing  power  in  those  few  cases  where  a 
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permanent  opening  is  beneficial,  even  supposing  this  permanence 
is  obtainable. 

Dr.  Cassells  (Glasgow)  had  never  performed  tenotomy  of  the 
tensor  tympani.  He  had  performed  paracentesis  for  the  removal 
of  fluids,  and  in  numerous  cases  where  there  was  pus  in  the  mas- 
toid, with  great  success. 

Dr.  Loewenberg  agreed  as  to  the  use  of  incision  in  accumula- 
tions. He  considered  the  rapid  healing  after  the  operation  to  be 
due  to  the  antiseptic  treatment  used. 

Prof.  Sapolini  (Milan)  did  not  consider  incision  advisable 
merely  to  relieve  pain. 

The  President  thought  the  Section  was  unanimous  in  advocat- 
ing incision  when  there  was  secretion  to  be  removed.  The  tpies- 
tion  as  to  whether  we  could  declare  the  operation  advisable  in 
cases  of  proliferous  catarrh  appeared  to  be  still  siib  judice. 

J.  Patterson  Cassells,  M.D.  (Glasgow),  then  read  a  paper 

on  the  etiology  of  aural  exostoses,  and  their  removal  by  a 

new  operation. 

Hyperostosis  is  never  seen  till  the  osseous  meatus  is  completely 
ossified  ;  exostosis  appears  before  the  complete  ossification  of  the 
meatus.  Hyperostosis  is  of  ivory  hardness  ;  exostosis,  before  com- 
plete ossification  has  taken  place  in  the  tumor,  can  be  pierced  to  a 
varying  depth.  Exostosis  is  slightly  movable,  even  after  complete 
ossification  ;  hyperostosis  never.  Hyperostosis  is  often  seen  without 
any  other  disease  of  the  ear,  and  if  an  ear  disease  exist,  there  is  no 
causative  relation  between  them.  Exostosis  is  nearly  always  com- 
plicated with  another  affection  of  the  ear,  past  or  present.  Hyper- 
ostosis may  exist  in  the  meatus  with  normal  hearing.  Exostosis  is 
almost  always  attended  by  a  defect  in  the  hearing.  The  removal 
of  hyperostosis  is  best  effected  by  a  mechanical  drill,  such  as  den- 
tists use.  For  the  removal  of  an  exostosis,  a  gouge  is  the  best  in- 
strument, because  the  tumor  can  be  removed  at  one  operation, 
whereas  a  hyperostosis  usually  demands  several  operations  as  well 
as  several  sittings.  There  may  be  several  hyperostoses  in  an  ear, 
but  hardly  ever  more  than  one  exostosis. 


Meetings  of  Societies. 


301 


Lawrence  Turnbull,  M.D.  (Philadelphia),  then  read  a  paper 

on 

MORBID  GROWTHS  OF  THE  EAR  AND  THEIR  TREATMENT  (WITH  CASES). 

When  morbid  growths  of  the  ear  could  be  reached,  he  recom- 
mended their  removal  by  the  knife,  preventing  danger  of  hemor- 
rhage by  the  use  of  the  ligature,  clamp-forceps,  a  thermo-cautery, 
or  gal vano- cautery.  It  was  most  important  to  remove  all  vascular 
or  polypoid  growths  as  soon  as  they  were  brought  to  the  notice  of 
the  aural  surgeon.  Dr.  Turnbull  recommended  Fowler's  solution 
of  arsenic,  given  in  small  doses,  to  prevent  the  spread  of  malig- 
nant growths. 

Discussion  opened  by  Dr.  Meniere  (Paris),  who  considered 
the  treatment  of  polypi,  recommending  a  modification  of  Wilde's 
snare,  which  enabled  the  tube  to  be  placed  in  various  directions. 
For  after-treatment,  he  recommended  cauterization  by  chloride  of 
zinc  and  nitrate  of  mercury.  He  was  of  opinion  that  polypi  may 
appear  without  previous  otorrhoea. 

Dr.  Guye  (Amsterdam)  stated  that  he  found  that  multiple  ex- 
ostoses come  to  a  standstill  when  they  touch  each  other.  Once  he 
found  an  osseous  bridge  uniting  multiple  exostoses,  which  he  re- 
moved. He  could  not  agree  with  Dr.  Cassells  as  to  the  differen- 
ces he  drew  between  exostoses  and  hyperostoses. 

Dr.  Gelle  (Paris)  related  a  case  of  polypus  arising  from  psori- 
asis— therefore,  when  there  was  no  otorrhoea.  lie  found  exostoses 
very  rare  in  his  experience,  and  was  astonished  at  the  number  of 
cases  occurring  in  Glasgow.  lie  described  and  showed  drawings 
of  exostoses  in  the  skulls  of  flat-headed  Indians  belonging  to  the 
Anthropological  Museum  of  Paris. 

Dr.  Loewenberg  (Paris)  stated  that  he  had  also  met  with  a  case 
of  osseous  bridge  uniting  multiple  exostoses,  and  removed  it  by 
the  gal  vano- cautery,  thereby  improving  the  hearing.  His  experi- 
ence as  to  the  frequency  of  exostoses  was  just  the  opposite  of  Dr. 
Gelle's.  lie  had  never  seen  a  case  of  polypus  without  previous 
otorrhea. 

Dr.  Knapp  (New  York)  stated  that,  through  the  kindness  of 
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Dr.  C.  J.  Blake,  who  had  investigated  these  formations,  he  was 
shown  some  two  hundred  or  three  hundred  skulls  of  the  Mound- 
builders  of  Tennessee,  at  the  Peabodv  Museum  at  Boston.  Dr. 
Blake  found  aural  exostoses  in  about  twenty-five  percent,  of  these. 
The  tumors  were  oblong  and  ragged,  never  completely  filling  the 
meatus.  The  skeletons  showed  no  signs  of  syphilis.  Prof.  Virchow 
told  him  that  these  exostoses  were  supposed  to  be  the  result  of  for- 
eign bodies  placed  in  the  ears.  He  did  not  quite  agree  with  Dr. 
Guye  as  to  the  arrest  of  growth  when  the  multiple  exostoses 
met. 

Dr.  Urban  Pritchard  (London)  recognized  three  forms  of 
exostoses:  1st,  multiple,  smooth,  rounded  exostoses,  which  are  hy- 
perostoses, and  due,  he  believed,  mostly  to  a  gouty  or  rheumatic 
diathesis,  are  very  common  among  private  patients — rare  in  hospi- 
tal patients  ;  2d,  those  due  to  old  standing  otorrhoea — these  are  less 
rounded,  but  are  also  multiple  and  have  broad  bases ;  3d,  a  very 
rare  form,  which  is  single,  usually  peduncnlated,  soft  exteriorly, 
callous  to  touch.  He  showed  a  specimen  of  this  variety  and  some 
microscopical  sections  of  it.  It  was  removed  entire  after  softening 
with  dilute  nitric  acid. 

Dr.  Barr  (Glasgow)  considered  that,  while  exostoses  belonged 
to  the  nature  of  tumors,  hyperostotic  contraction  of  the  external 
auditory  canal  seemed  to  have  an  inflammatory  origin. 

Dr.  Reeves  (Toronto)  conld  not  agree  with  Dr.  Cassells  as  to 
the  causes  and  development  of  bon}-  growths. 

Dr.  Sapolini  (Milan)  exhibited  a  new  instrument  for  the  hold- 
ing and  cutting  off  of  polypoid  growths. 

Dr.  Cassells  replied. 

Discussion  was  then  opened  on 

LOSS  of  hearing  when  the  external  and  middle  ears  are 

healthy. 

Dr.  Gelle  began  the  discussion,  and  made  some  remarks  on 
deafness  from  lesions  of  nerve,  the  accommodating  apparatus  of  the 
ear.  and  the  development  of  the  tympanum.  lie  also  showed  some 
preparations  of  the  organ  of  Corti  and  of  the  inner  ear. 
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Dr.  A.  Lucae  (Berlin)  then  read  a  paper  on 

PHYSICAL  DIAGNOSIS    IN    CASES    OF  DEAFNESS  WITH    HEALTHY  CONDI- 
TIONS OF  THE  OUTER  AND  INNER  EARS. 

lie  considered  the  usual  determination  of  the  condition  of  the 
inner  ear,  by  placing  a  tuning-fork  on  the  cranium,  as  insufficient. 
The  proving  of  the  functional  activity  is  more  fully  determined  by 
placing  a  deep  fork  (C),  the  vibrations  of  which  have  just  ceased 
to  be  perceived  by  the  acoustic  nerve  while  placed  on  the  mastoid 
process,  opposite  the  meatus,  and  noting  if  the  vibrations  not  per- 
ceived on  the  mastoid  process  are  perceived  in  this  position.  The 
longer  the  fork  is  heard  opposite  the  meatus,  after  it  has  ceased  to 
be  perceived  through  the  mastoid,  the  more  certainly  is  a  compli- 
cation in  the  sound-conducting  apparatus  excluded.  On  the  con- 
trary, should  the  note  be  heard  longer  from  the  mastoid  process 
than  opposite  to  the  meatus,  a  disturbance  in  the  sound-conducting 
apparatus  is  determined  ;  but  in  this  case  there  remains  the  uncer- 
tainty as  to  there  being  an  affection  of  the  inner  ear  present  at  the 
same  time. 

A  paper  was  read  by  Gr.  T.  Stevens,  M.D.  (New  York),  on 

CERTAIN  CONDITIONS  OF  THE  EYES  AS  A  CAUSE  OF  LOSS  OF  HEARING 
BY  REFLEX  IRRITATION. 

The  next  paper  was  by  Edouard  Fournie,  M.D.  (Paris),  on 

THE  FUNCTIONS  OF  THE  EUSTACHIAN  TUBE. 

lie  believed  that  one  of  the  essential  functions  of  the  tube  was 
to  prevent  unpleasant  resonance  of  external  and  internal  noises. 
This  function  assumed  a  permanent  opening  of  the  tube. 

A  paper  was  next  read  by  H.  Knapp,  M.D.  (New  York),  on 

THE  COTTON  PELLET  AS  AN  ARTIFICIAL  DRUMHEAD. 

Dr.  Knai'p  preferred  the  wafer-shaped  kind,  and  considered 
that  the  pellets  acted  as  preventives  of  atmospheric  influences,  as 
drainage,  and  as  having  acoustic  iiillucnccs. 
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Dr.  Czarda  showed  an  artificial  drum  made  of  a  disc  of  Lis- 
ter's antiseptic  silk. 

Dr.  Pritchard  thought  long;  drums  acted  hest. 

Mr.  Ctjmberbatch  found  them  useful,  but  related  a  case  of  an 
elderly  man,  in  which  the  pressure  must  be  increased  the  longer 
they  are  applied. 

A.  Gardiner  Bbown,  F.R.C.S.  Ed.  (London),  read  a  paper  on 

THE  SENSE  OF  TOUCH  AS  A  STANDARD  OF  COMPARISON  FOR  HEARING 

POWER. 

The  author  said  that,  for  examining  auditory  perceptivity,  the 
tuning-fork  was  to  be  preferred  to  the  watch.  The  middle  C  fork 
(  =  256  V.  S.)  was  for  the  purpose  an  excellent  standard  of  pitch. 
The  author  had  conceived  the  idea  that  the  point  in  the  lessening 
amplitude  of  the  vibrations,  corresponding  with  the  moment  of 
their  loss  to  the  sense  of  touch  in  the  thumb  and  finger  of  the  ex- 
aminer, formed  an  excellent  and  convenient  standard  of  reference 
for  the  auditory  perceptivity  of  the  patient.  Hearing  power  fall- 
ing short  of  this  point  the  author  designated  as  minus,  that  ex- 
ceeding it  as  phis,  time  being  reckoned  in  half-seconds.  The 
author  preferred  simply  counting  in  half-seconds.  The  most  suit- 
able points  for  ordinary  examination  were  over  the  mastoid  for 
bone-conductivity,  and  at  the  focus  of  the  concha  for  aerial  waves. 

Drs.  Knapp  and  Loewenberg  both  objected  to  the  method  as 
being  too  uncertain  for  comparisons  with  other  observers. 

A  paper  by  Edward  Woakes,  M.D.  (London),  was  the  next  in 
order,  on 

PARETIC  DEAFNESS. 

This  paper  set  forth  two  chief  causes  which  induce  deafness, 
where  there  is  no  objective  abnormal  condition  of  the  external  and 
middle  ears,  viz. :  disease  of  the  labyrinth  or  of  the  auditory  nerve 
in  some  portion  of  its  course  or  origin,  which  constitute  one  group 
of  cases;  and  neurotic  lesions,  of  a  paretic  character,  of  the  muscu- 
lar apparatus  of  the  middle  ear,  including  the  Eustachian  tubes, 
which  contribute  the  second  and  far  more  numerous  class  of  cases. 
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The  present  communication  was  confined  to  the  latter  group.  The 
symptoms  were  shown  to  be  characteristic  and  constant.  They 
were  negative  as  regards  the  ear,  objectively  positive  as  regards 
the  palate  and  faucial  region.  The  causes  which  induced  paretic 
deafness  and  the  treatment  adopted  to  remove  the  diseases  was 
given. 

Dr.  Cassells  asked  Dr.  Woakes  what  sort  of  battery  he  used. 
Dp.  Woakes  said  that  he  always  used  the  interrupted  current. 
The  subject  of  the  next  paper,  by  Thomas  Bake,  M.D.  (Glas- 
gow), was 

CASEOUS  ACCUMULATIONS  IN  THE  MIDDLE  EAR  EEGAEDED  AS  A  PROB- 
ABLE CAUSE  OF  MILIARY  TUBERCLE. 

There  was  a  general  agreement  that  acute  tuberculosis  depend- 
ed on  a  virus,  and  that  this  virus  often  consists  of  caseated  products 
of  inflammation  accumulated  in  some  part  of  the  body.  Reference 
was  made  to  the  facilities  for  the  absorption  of  the  caseated  matter 
afforded  by  the  blood-vessels  of  the  middle  ear  and  by  the  lym- 
phatics— absorption  by  the  former,  leading  to  general  tuberculosis, 
and  absorption  by  the  latter,  leading  to  local  tuberculosis,  and  es- 
pecially to  tubercular  meningitis.  There  was  especial  danger  of 
tubercular  self-infection  when  such  caseous  collections  existed  in 
persons  of  scrofulous  tendencies,  or  at  the  tubercular  age.  There 
was  a  stage  in  the  purulent  process  when  there  was  greater  danger 
of  pyaunic  phenomena,  but  there  was  also  a  stage  when  the  ten- 
dency to  tubercular  self-infection  was  greatest,  and  that  was  after 
the  discharge  from  the  ear  had  spontaneously  ceased,  or  had  been 
cured  by  treatment. 

Dr.  Knapp  showed  Politzer's  microscopic  specimens  of  carci- 
noma of  the  cochlea,  and  illustrated  it,  by  a  diagram. 

The  following  papers  were  then  read  :  "  Some  of  the  Difficul- 
ties Presented  in  the  Diagnosis,  Prognosis,  and  Treatment  of  a 
Certain  Form  of  Middle-Ear  Deafness,"  by  P.  McBride,  M.B. 
(Edinburgh);  "The  Prevention  of  Dumbness  in  Cases  when  it 
follows  Loss  of  Hearing,"  by  Arthur  Kinsey,  Esq.;  "Sonorous 
Waves  and  the  Acoustic  Nerve,"  by  Dr.  Sapolini  (Milan). 
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Dr.  Sapolini  submitted  to  his  confreres  some  questions  as  to 
how  the  "sonorous  waves  reach  the  acoustic  nerve  "  :  1.  Is  the  mem- 
brana  tympani  passive,  or  are  there  in  it  active  elements  of  motion  ( 
2.  Must  the  waves  of  sound  pass  across  the  chain  of  ossicles  ?  3. 
Does  the  sound  pass  by  the  fenestra  ovalis  or  the  fenestra  rotunda  % 
4.  Is  it  the  middle  spiral  membrane  (scala  media)  which  receives 
the  sound-waves?  5.  Is  the  endolymph  of  the  spiral  canal  isolated, 
or  does  it  communicate  with  the  vestibular  endolymph? 

Mr.  Gardiner  Brown  described  experiments  and  the  results 
he  had  obtained  as  to  the  "  acoustic  potentials  of  the  human  au- 
ricle." 

Dr.  Loewenberg  said  that  he  had  found  visual  examination  of 
the  nares  a  great  assistance  in  cases  in  which  he  had  experienced 
difficulty  in  introducing  the  Eustachian  catheter. 

Dr.  Fitzgerald  described  a  catheter  which  he  used  in  certain 
cases,  and  Dr.  Knapp  a  bivalve  nasal  speculum,  used  for  the  pur- 
pose of  nasal  examination. — British  Med.  Journal,  September  3, 
1881. 


FORTY-NINTH  ANNUAL  MEETING  OF  THE  BRITISH 
MEDICAL  ASSOCIATION. 

OTOLOGICAL  SECTION. 

Wednesday,  October  10,  1SS1. 

The  opening  address  was  made  by  Urban  Pritchard,  M.D., 
who  began  by  saying  that  general  practitioners  in  England  were, 
as  a  rule,  ignorant  in  regard  to  otological  knowledge,  much  more 
so  than  the  members  of  the  profession  on  the  Continent  and  in 
America,    lie  believed  that  this  resulted  from  two  causes: 

First. — A  profound  contempt  for  aural  surgery  ;  and 

Second. — A  want  of  knowledge  of  what  aural  surgery  can  do. 

Can  we  not  do  something  to  induce  our  examining  bodies  to 
include  aural  surgery  in  their  examinations  ? 

Discussion  on  the  address  was  invited,  and  Dr.  Loewenbero 
(Paris)  said  that,  in  France,  aural  surgery  was  as  much  neglected  in 
the  schools  as  in  England.    The  elements  of  aural  surgery  should 
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be  tanght,  at  least,  to  every  practitioner.  Special  knowledge 
could  not  be  expected  of  all  practitioners ;  but  at  least  they  should 
be  taught  not  to  do  harm. 

Mk.  Cress-well  Baber  agreed  with  the  previous  speaker,  and 
Dr.  Jacob  (Dublin)  said  that  in  Ireland  there  was  great  ignorance 
of  aural  surgery  among  practitioners.  Dr.  Barr  (Glasgow)  said 
that  things  were  not  much  better  in  Scotland.  Dr.  Guye  (Am- 
sterdam) said  that  otology  was  likewise  neglected  in  Holland. 

Dr.  Thomas  Barr  (Glasgow)  then  read  a  paper  on 

THE  RELATION  OF  DISEASES  OF  THE  NASAL  PASSAGES  AND  NASO-PHAR- 
YNX  TO  AURAL  AFFECTIONS. 

He  said  that  aurists  were  convinced  more  and  more  every  day 
of  the  great  significance  of  nasal  and  pharyngeal  diseases  in  their 
relation  to  affections  of  the  ear.  Attention  to  the  naso-pharyngeal 
cavity  is  looked  upon  as  of  the  very  first  importance.  Through 
the  Eustachian  tube  the  mucous  surface  of  the  middle  ear  and  that 
of  the  pharynx  arc  directly  continuous ;  while  by  the  same  channel, 
under  certain  conditions,  free  interchange  of  air  takes  place  be- 
tween the  two  cavities.  A  large  number  of  the  diseases  of  the 
tympanum  and  mastoid  cells  are  caused  by  simple  propagation, 
along  the  mucous  surface  of  the  Eustachian  tube,  of  catarrhal  or 
inflammatory  processes  primarily  affecting  the  lining  of  the  pha- 
ryngeal cavity.  Important  changes  in  the  structure  and  func- 
tion^ the  tympanic  apparatus  may  be  brought  about  through  oc- 
clusion of  the  Eustachian  tube  by  the  encroachment  upon  it  of 
swollen,  thickened,  or  hypertrophied  tissue  in  the  neighborhood. 

The  so-called  adenoid  vegetations  consist  of  an  exuberant 
growth  or  hypertrophy  of  this  adenoid  tissue,  which  Luschka  has 
denominated  the  pharyngeal  tonsil,  a  mass  of  glandular  tissue, 
found  chiefly  in  the  roof  of  the  pharynx,  which  also  extends  over 
the  mouths  of  the  Eustachian  tubes.  These  vegetations,  either 
tongue-shaped,  globular,  or  flat  excrescences,  are  found  chiefly  on 
the  post-superior  wall,  from  which  they  not  infrequently  extend 
to  the  posterior  nares,  where  they  interfere  with  the  permeability 
of  the  nasal  passages.    The  orifices  of  the  Eustachian  tubes  are 
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often  veiled  by  these  masses,  and  in  consequence,  the  ear  is  vari- 
ously affected  ;  sometimes  we  find  purulent  disease  and  sometimes 
simple  catarrh. 

The  least  painful,  and  probably  the  safest  way  of  removing 
these  growths,  is  to  scrape  them  away  with  the  nail  of  the  index 
finger,  a  method  introduced  by  Guve,  of  Amsterdam. 

A  discussion  of  this  paper  followed. 

Dr.  Guye  (Amsterdam)  said  a  few  words  respecting  his  instru- 
ment for  closing  the  mouth  and  preventing  mouth-breathing — he 
used  it  only  as  an  aid  to  local  treatment. 

Dr.  Loewenberg  (Paris)  thought  that  deafness  was  produced 
by  adenoid  growths,  both  by  pressure  on  the  Eustachian  tubes  di- 
rectly, and  by  the  production  of  inflammation  in  the  naso-pharynx. 
He  referred  to  the  importance  of  rhinoscopy  in  these  diseases. 

Dk.  Reeve  (Toronto)  had  noticed  that  in  cases  of  mucous 
polypi,  the  middle  ear  was  not  always  affected  because  the  mucous 
membrane  was  only  affected  locally. 

Mr.  Douglas  Hemming  believed  that  increased  use  of  examina- 
tion of  these  regions  in  almost  all  cases  of  deafness  would  reveal 
the  existence  of  a  much  larger  number  of  such  cases  than  was 
generally  supposed. 

Mr.  Cresswell  Baber  had  found  these  cases  of  adenoid  vegeta- 
tions very  common.  In  milder  cases  he  scraped  them  with  the 
finger-nail ;  in  more  marked  cases,  he  used  Calti's  forceps  and  the 
galvano-cautery. 

The  Chairman  had  found  much  benefit  from  the  use  of  tannin 
in  these  cases. 

Thursday,  August  11th. 

Dr.  Barr  (Glasgow)  proposed  the  following  resolutions  :  u  L 
That  a  committee  be  appointed  to  consider  and  report,  at  the  next 
annual  meeting  of  the  Association,  on  the  best  means  of  promoting 
the  study  of  aural  surgery,  especially  in  regard  to  compulsory  ex- 
amination in  this  subject  by  the  various  examining  bodies.  II. 
That  the  committee  consist  of  the  chairman  and  honorary  secretary 
of  this  subsection,  and  (with  their  consent)  of  all  the  teachers  of 
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otology  in  the  United  Kingdom,  with  power  to  add  to  their 
number." 

Mr.  Ceesswell  Baber  seconded  the  resolutions,  which  were 
adopted  unanimously. 

Dr.  Thomas  Bare  (Glasgow)  then  read  a  paper  on 

THE  TREATMENT  OF  PURULENT  DISCHARGE  FROM  THE  EAR  WHERE  THE 
SOURCE  OF  THE  SECRETION  IS  IN  THE  UPPER  PART  OF  THE  TYM- 
PANUM   AND    ANTRUM    MASTODDEUM  WITH    FOUR  ILLUSTRATIVE 

CASES. 

.  The  paper  commenced  with  a  description  of  the  anatomical 
peculiarities  and  relations  of  the  upper  part  of  the  tympanum  and 
antrum  mastoideum — the  special  symptoms  and  dangers  which  at- 
tended this  form  of  suppuration  of  the  ear,  resulting  from  the 
anatomical  peculiarities.  Inflammatory  products  were  apt  to  be 
retained  in  these  parts,  and  it  was  very  difficult  to  thoroughly 
cleanse  them  and  apply  medicated  solution. 

The  method  of  treatment  was  then  referred  to,  and  the  value  of 
Siegle's  suction-apparatus  in  aiding  the  clearing  away  of  the  puru- 
lent matter  was  pointed  out.  Then  followed  a  description  of  the 
middle-ear  syringe  as  used  by  the  author,  the  method  of  cleansing, 
and  disinfectant  solutions  most  suitable.  Repeated  use  of  these 
solutions  was  necessary  to  remove  the  purulent  and  caseous  debris. 
After  this  had  been  done,  the  best  kind  of  application,  in  the 
opinion  of  the  writer,  was  a  strong  solution  of  nitrate  of  silver,  in- 
jected in  small  quantity  by  the  middle-ear  syringe.  lie  then 
read  the  histories  of  four  cases  treated  with  benefit  in  this  manner, 
and  which  had  previously  been  ineffectively  treated  by  aural 
specialists. 

Dr.  Jones  (Chicago)  considered  that  Dr.  Barr  had  practically 
treated  a  practical  subject.  In  these  cases,  besides  using  borated 
cotton,  he  had  plugged  with  cotton  containing  iodine,  and  had 
found  it  very  useful. 

Dr.  Jacob  (Dublin)  had  treated  cases  in  a  manner  very  similar 
to  that  of  Dr.  Barr,  and  had  found  insufflation  of  boracic  acid  very 
useful.  He  gave  much  attention  to  the  constitutional  treatment, 
especially  in  young  children. 
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Dr.  Loewenberg  (Paris)  said  that  boracic  acid  was  very  useful 
in  large  perforations.  He  had  somewhat  modified  Bezold's  boracic 
acid  treatment  by  combining  with  it  the  use  of  alcohol  (absolute). 
He  commenced  with  dilate  alcohol,  gradually  increasing  it  up  to 
full  strength. 

Dr.  Ward  Cousins  (Southsea)  used  solutions  of  permanganate 
of  potash,  with  good  effect. 

Dr.  Guye  (Amsterdam)  observed  that,  in  many  cases  of  chronic 
and  acute  inflammation,  perforation  of  the  mastoid  was  necessary, 
and  mentioned  two  cases  in  corroboration  of  this  view. 

Mr.  Douglas  Hemming  (^Bournemouth)  had  used  wools  impreg- 
nated with  alum,  boracic  acid,  etc.,  as  introduced  by  Woakes,  for 
treatment  of  the  naso-pharynx.  After  syringing,  cleansing,  and 
drying  the  ear,  he  packed  the  cavity  with  wool,  leaving  it  for  some 
days,  and  then  repeated  the  proceeding.  He  also  spoke  of  per- 
foration of  the  mastoid. 

Dr.  Loewenberg  thought  that  incision  of  the  mastoid  bone 
should  be  avoided  if  possible. 

Dr.  Goodwillie  (New  York)  described  the  method  of  perform- 
ing the  operation,  and  the  form  of  drill  he  used. 

The  Chairman,  in  closing  the  discussion,  said  that,  in  cases 
where  there  was  a  great  deal  of  muco-purulent  discharge,  the 
treatment  should  begin  with  lotions,  and  then  the  dry  method  may 
follow.  He  often  combined  thymol  with  alcohol,  commencing  with 
dilute  solutions.  Trephining  was  necessary  in  acute  inflammation, 
where  there  was  pus  present  in  the  mastoid  cells. 

EAR-PROTECTOR. 

Dr.  "Ward  Cousins  (Southsea)  exhibited  and  described  his  ear- 
protector,  which  is  used  to  prevent  the  sudden  access  of  great 
noises,  of  cold  air,  or  cold  water  to  the  ear. 

INSTRUMENTS. 

Mr.  Creswell  Baber  exhibited  Politzer's  small-hearing  tubes, 
which  he  had  used  with  success.  Mr.  Baber  also  showed  his  self- 
retaining  nasal  speculum  and  an  improved  aural  scoop. 
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Dr.  Jones  (Chicago)  exhibited  an  improved  aural  speculum,  a 
modification  of  Brunton's. 

Mr.  Hodgson  (Brighton)  also  exhibited  a  modification  of  Brun- 
ton's auriscope. 

The  Chairman,  in  closing  the  business  of  the  Subsection,  con- 
gratulated the  members  on  the  work,  and  the  proceedings  termina- 
ted with  votes  of  thanks  to  the  Chairman  and  Honorary  Secre- 
taries.—  The  British  Med.  Journal,  September  3,  1881. 
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BOOK  NOTICES. 


Un  Tredicesimo  Nervo  Cr.vniale.    (A  Thirteenth  Cranial  Nerve.)     By  D. 
Giuseppi  Sapolini.    Milan,  1881. 

TnE  author  of  this  interesting  pamphlet  introduces  his  subject  by  saying 
thit  Wrisberg  was  accu3tomed  to  tell  his  pupils :  "  Scient  autem  divitem 
naturam  non  facile  exauiiri  posse."  This,  he  says,  is  certainly  true  in  regard 
to  anatomy.  Its  extensive  range,  although  searched  through  ages,  still  re- 
mains a  fertile  field  for  the  discovery  of  new  facts  and  for  the  breaking  up  of 
old  and  long-accepted  ideas. 

As  a  proof  of  this,  the  author  adds  that  in  1777  Wrisberg  brought  to  the 
notice  of  anatomists  the  "  portio  media  inter  communicantem  faciei  et  nervum 
auditorium."  The  priority  of  this  discovery  belongs,  according  to  Scarpa,  to 
Eustachius ;  but,  Wrisberg  having  illustrated  and  described  in  detail  the  po- 
sition and  course  of  this  filament,  it  consequently  bears  his  name :  inter- 
mediary nerve  of  Wrisberg. 

Since  then  anatomists  have  been  satisfied  to  repeat  the  statement  and  copy 
the  illustration,  with  the  exception  of  Scarpa,  who,  in  1789,  asserts  that  it  re- 
ceives its  origin  in  part  from  the  groove  between  the  seventh  and  eighth  pair, 
and  also  from  filaments  of  the  ninth,  or  glosso-pharyngeus. 

Sapolini,  however,  is  convinced,  from  repeated  anatomical  investigations, 
that  the  nerve  discovered  liy  Eustachius  and  Wrisberg  is  a  part  of  the  chorda 
tympani,  which  takes  its  origin  from  the  fourth  ventricle  and  terminates  in  the 
muscles  of  the  tongue. 

In  examining  the  floor  of  the  fourth  ventricle,  in  the  triangular  spaces  to 
the  right  and  left  of  the  calamus  scriptorius,  it  may  be  easily  seen  that  there 
are  a  number  of  white  filaments.  These  are  either  fine,  undulated  and  num- 
erous, or  large,  ribbon-shaped,  and  scant,  and  belong  to  the  calamus.  They 
are  very  prominent  in  some  subjects,  running  first  alongside  and  afterward 
above  the  level  of  tho  corpus  restiforme,  ana  are  considered  as  roots  of  the 
acoustic  nervo. 

Another  class  of  white  filaments,  although  always  present,  cannot  always 
be  so  readily  observed.  They  are  situated  deeper  in  the  gray  lamellated  stra- 
tum, which  forms  the  floor  of  the  fourth  ventricle,  and  by  patient  and  careful 
dissection  they  are  easily  brought  to  light.    For  a  thorough  examination  of 
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these  nerve-tracts  we  need  a  lens  of  two  or  three  magnifying  power ;  being 
very  thin,  their  trace  can  easily  be  lost.  This  is  more  especially  the  case  after 
the  gray  substance  is  removed,  for  then  the  fibres  are  embedded  in  a  white 
mass,  and,  if  once  their  path  is  lost,  it  is  not  easy  to  find  it  again.  They  are 
better  seen  in  a  piece  macerated  in  diluted  spiritus  vini  than  in  a  fresh  piece, 
although  in  the  latter  the  gray  color  of  the  floor  of  the  fourth  ventiicle  shows 
to  greater  advantage  the  white  color  of  the  nerve- tract. 

If  we  follow  up  one  or  more  of  these  nerve-bundles,  the  ependynia  cover- 
ing them  must  be  patiently  and  carefully  removed,  and,  this  done,  the  nerves 
themselves  can  be  gently  isolated,  while  every  now  and  then  during  the  pro- 
C3ss  a  drop  of  diluted  spiritus  vini  is  applied.  In  this  manner  it  becomes 
easy  to  separate  them  from  the  surrounding  nerve-elements,  and  they  can  be 
followed  up,  even  when  they  seem  to  disappear  or  to  be  entirely  absent.  Act- 
ing on  this  principle,  the  author  has  been  able  to  follow  the  nerve-bundles 
along  the  inferior  part  of  the  triangles,  and  hence,  slowly  descending,  lx>yond 
the  point  of  the  calamus  and  underneath  the  lateral  cords.  As  the  same  re- 
sult wras  obtained  in  more  than  one  subject,  the  idea  of  possible  delusion  can 
be  excluded.  Tlie  appearance  is  identical  in  children  and  in  adults,  but  in 
the  ne\v-l))rn  thay  are  often  abi?nt,  and  in  general,  at  eighteen  months,  the 
white  fibres  are  barely  indicated  ;  at  thirty  months  and  above  they  appear 
very  distinct. 

The  author  illustrates  his  discoveries  by  woodcuts  made  from  photographs 
of  anatomical  preparations.  In  Figs.  L  and  II.  these  nerve-tracts  can  be  seen 
and  their  course  followed.  Covered  by  a  fine  neuroglia,  the  filaments  have  a 
glistening  appearance,  which  assists  somewhat  in  the  process  of  examination. 

In  Figs.  I.  and  II.  it  is  shown  how  the  nerve-bundJe  (W)  ascends  and  meets 
the  roots  of  the  acoustic  nerve,  and  then  passes  under  it  (Fig.  II.,  where  W, 
or  the  Wrisberg  nerve,  passes  under  VIII.,  or  the  acoustic  nerve).  The  author 
has  not  been  able  to  ascertain  whether  at  this  crossing  any  anastomosis  takes 
place,  although  in  one  of  his  preparations  the  filament  could  not  be  found 
again  after  running  underneath  the  root  of  the  eighth. 

From  this  point  the  filament,  cylindrical  in  form,  bends  outward  and 
ascends,  following  the  lateral  margin  of  the  fourth  ventricle.  When  it  arrives 
at  the  internal  margin  of  the  corpus  resti forme,  which  already  has  curved  it- 
self to  form  the  inferior  peduncle  of  the  cerebellum,  the  filament  often  disap- 
pears; but,  witli  the  assistance  of  the  lens,  it  may  be  found  again.  The  nerve- 
cord  is  embedded  in  soft  and  delicate  tissue,  and  the  best  way  to  continue 
the  examination  is  to  separate  it  under  the  lens,  with  a  cataract-needle,  from 
the  cerebral  tissue  which  surrounds  it,  often  applying  a  small  drop  of  spiiitus 
vini  on  the  point  where  the  needle  has  reached;  this  drop  will  penetrate  half 
a  millimetre  or  so  between  the  smooth  and  glistening  cord  and  the  cerebral 
tissue,  apparently  separating  them.    It  will  be  easily  understood  that  a  prog- 
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ress  of  a  few  millimetres  will  require  considerable  time;  but,  the  more 
patiently  we  work,  the  better  will  be  the  chance  of  success. 

The  groove  in  which  the  nerve  lies  embedded  becomes  deeper  and  deeper. 
In  order,  therefore,  to  get  both  space  and  light,  the  margins  of  the  groove  must 
be  separated,  and  then  the  nerve  can  be  seen  at  the  bottom  of  the  groove.  The 
nearer  we  approach  the  inferior  lateral  wall  of  the  pons  Varolii,  the  deeper  the 
groove  becomes.  Then  the  pons  Varolii  is  entered,  and  the  nerve  passes 
through  it  in  an  oblique  direction  from  above  downward  and  slightly  back- 
ward. The  end  of  this  course  always  appears  on  a  level  superior  to  that  of  the 
lirge  radix  of  the  fifth,  or  trigeminus.  The  little  nerve-cord  follows  distinctly 
its  own  course,  and  on  the  point  of  leaving  the  pons  it  bends  slightly  forward 
to  join  the  trunk  of  the  eighth.  Between  both  nerves,  however,  lies  a  fold  of 
the  m^iiinx,  by  which  they  are  separated.  Outside  the  pons,  the  nerve-tract, 
consisting  generally  of  two  filaments,  will  be  found  on  a  level,  slightly  higher 
than  that  of  the  eighth  pair,  and  also  higher  than  the  posterior  margin  of  the 
seventh,  or  facial.  The  color  of  the  eighth  pair  appears  whiter,  and  the  nerve 
is  also  softer  than  the  Wrisberg  nerve.  The  latter  is  paler  than  the  seventh 
pair,  although  both  are  of  equal  hardness. 

Scarpa  speaks  of  fine  roots  coming  from  the  ninth  or  glosso-pharyngeal, 
and  Barbarisi  has  given  an  illustration  in  which  a  large  number  of  rootlets  for 
the  Wrisberg  nerve  come  from  the  ninth.  Sapolini,  however,  believed  they 
could  not  be  roots,  but,  at  the  utmost,  anastomotical  branches  analogous  to 
those  between  the  tentli  and  seventh,  or  auricularis  Arnoldi,  between  the  ninth 
and  seventh,  or  the  ansa  Halleri,  or  that  between  the  seventh  and  the  lingualis 
of  the  fifth.  A  very  thorough  examination  proved,  however,  that  the  so-called 
roots  are  not  at  all  nerve-elements,  but  blood-vessels.  By  pressure  upon  a 
large  artery  in  the  vicinity,  they  become  red,  and  pale  again  when  the  pres- 
sure is  relieved.  A  piece  being  removed  and  suspended  in  colored  fluid,  these 
"  roots  "  became  filled  by  capillary  attraction.  Moreover,  a  strong  meningeal 
fold  can  be  observed  under  the  nerve-bundles  of  the  seventh,  eighth,  and  Wris- 
berg nerves,  which  separates  these  nerves  from  the  ninth,  and  the  latter  nerve 
also  runs  on  a  level,  lower  and  posterior  to  that  of  the  others. 

Situated  close  to  the  anterior  margin  of  the  eighth,  the  Wrisberg  nerve  as- 
cends the  inclined  plane  which  leads  to  the  meatus  auditorius  internus.  It 
is,  in  addition  to  the  neurilemma,  enveloped  in  a  fine  neuroglia.  An  artery, 
derived  from  the  acustica  centralis,  and  described  by  Sapolini  in  "  Annali 
Universal]  di  Medicina,  Vol.  229,  Anno  1874,"  penetrates  between  the  poste- 
rior margin  of  the  Wrisberg  nerve  and  the  anterior  margin  of  the  eighth.  In 
its  further  ascent,  the  nerve  comes  in  contact  with  the  seventh,  which  curves 
slightly  backward  in  order  to  enter  the  meatus  auditorius  internus,  together 
with  the  auditory  nerve.  But  the  nerve  of  Wrisberg  does  not  unite  with  the 
seventh  ;  both,  surrounded  by  fine  neuroglia,  remain  separate,  and  a  rectilinear 
arteriole  runs  between  them. 
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la  this  manner  the  nerve  of  Wrisberg  passes  on,  and  before  it  enters  with 
the  facial,  into  the  cavity  where  the  ganglion  geniculate  is  situated,  it  sends 
off  or  recedes  two  or  three  anastomoses  from  the  eighth  or  acoustic,  and  none 
from  the  seventh  or  facial  nerve.  In  the  triangular  recess  of  the  ganglion  the 
nerve  appears  slightly  larger  and  thicker. 

From  the  point  where  the  Wrisberg  nerve  comes  out  of  the  pons  Varolii  to 
the  ganglion  geniculatum,  it  has  a  length  of  thirty  millimetres,  that  is,  eighteen 
from  the  pons  to  the  lower  edge  of  the  porus  acusticus  interims,  and  twelve 
from  there  to  the  ganglion  geniculatum. 

At  this  point,  the  nerve  first  discovered  by  Eustachius,  and  subsequently 
illustrated  by  Wrisberg,  terminates.  Its  beginning,  according  to  their  views 
was  at  the  external  margin  of  the  pons  Varolii.  The  author  having  discov 
ered  a  different  origin  much  farther  back,  and  characterizing  the  nerve  as  an 
independent  nerve,  endeavored,  if  possible,  to  detect  its  course  through  the 
ganglion.  ° 

The  anatomical  preparation  of  the  ganglion  is  extremely  difficult.  It  suc- 
ceeds best  when  it  has  been  immersed  for  three  days  in  a  solution  of  perchloride 
of  iron  (25  ad.  75  water),  followed  by  maceration  in  diluted  alcohol  for  twenty- 
four  or  thirty  hours  more. 

In  the  illustration  given  by  Professor  Barbarisi  ofthe ganglion  geniculatum 
there  appear  a  series  of  nerve  filaments,  some  in  a  higher  level,  others  lower- 
all  illustrated  with  such  remarkable  regularity,  and  so  unlike  what  Sapolim 
found,  that  his  skill  must  have  been  wonderful.  Our  author  says,  although 
his  drawings  cannot  compare  with  those  of  Barbarisi,  they  have  the  advan- 
tage of  be.ng  accurate,  as  they  are  made  from  photographs  of  anatomical  prep- 
arations still  in  existence.  There  is  no  opportunity  to  compare  the  drawings 
of  Barbarisi  with  any  original  preparation,  since  none  exists  in  the  Anatom- 
ical Museum  at  Naples,  nor  has  any  mention  of  it  ever  appeared  in  the  cata- 
logue of  the  museum. 

Tn  order  to  bring  the  ganglion  geniculatum  to  view,  the  bony  semicanals 
Pallopu  which  encloses  it  must  first  be  removed.    It  is  then  observed  that 
the  ganglion  is  covered  on  its  upper  part  by  a  sort  of  cap  of  dense  cellular 
tissue,  which,  from  the  presence  of  many  blood-vessels,  receives  a  reddish  and 
somewhat  punctated  appearance.    This  cap  can  be  removed  by  makiDg  an 
mcisioninthe  outer  angle  of  the  triangular  ganglion,  and  if  the  incision  be 
not  too  deep,  its  removal  with  fine  pincers  can  be  done  without  involving 
the  underlying  neurilemma,  the  direct  covering  of  the  ganglion.    With  equal 
care  the  neurilemma  must  be  removed,  but  this  is  very  difficult,  as  it  sends  off 
different  septa  between  the  component  parts  of  the  ganglion  geniculatum.  A 
number  of  preparations  were  made  to  dissect  the  ganglion,  but  they  were  gen- 
erally unsuccessful,  so  far  as  the  author's  idea  was  concerned.    As  he  ex- 
presses it:  in  this  Medusa-head  he  lost  the  thread,  ami  was  obliged  to  desist 
H.s  idea,  however,  had  been  from  the  first  to  decide  whether  or  not  this 
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nerve  was  connected  with  the  chorda  tympani,  or  the  latter  derived  its  origin 
from  the  Wrisberg  nerve,  or,  perhaps,  if  it  were  not  one  and  the  same  nerve. 
He  therefore  temporarily  gave  up  following  the  Wrisberg  nerve,  and  dissected 
the  chorda  tympani. 

For  this  purpose  the  os  mastoideum  was  cleft,  so  as  to  make  the  fissure  at 
th;  outside  of  the  hylo-mastoid  foramen,  running  upward  along  the  posterior 
bony  wall  of  the  meatus  auditorius  externusto  a  point  nearly  three  millimetres 
from  the  highest  part  of  the  petrous  bone.  This  being  effected,  it  became  easy 
to  trace  both  the  caualis  Fallopii  and  the  canaliculus  which  encloses  the 
chorda.  By  the  use  of  sharp  pincers  and  scalpel  the  canal  of  Fallopius,  which 
ascends  from  the  hylo-mastoid  foramen  to  the  ganglion  geniculatum,  is 
opened,  and  at  about  three  or  five  millimetres  above  the  foramen  we  find  the 
chorda  tympani  running  at  the  side  of  the  seventh  nerve,  and  apparently 
originating  from  it.  At  first  sight  it  seems  as  if  the  chorda  came  from  a  lower 
point  and  ascended,  forming  an  acute  angle  with  the  facial.  In  this  way  it 
has  been  illustrated  in  Arnold's  anatomical  plates,  and  copied  by  Hirschfeld, 
Cruveilhier,  and  Sappey,  who,  as  the  author  says,  preferred  copying  to  investi- 
gating. Guarini,  who  wrote  under  the  auspices  of  Panizzo,  gave  an  entirely 
different  description. 

If  the  facial  nerve  be  denuded  of  its  cellular  covering  without  removing  it 
out  of  its  canal,  we  can  see  the  egress  of  the  nerve-bundle,  the  chorda  tym- 
pani. It  does  not  come  from  below,  but  from  above;  descends  from  the 
facial  nerve,  but  is  not  derived  from  it.  In  this  descent  an  angle  is  formed  be- 
tween the  two,  but  the  sides  of  the  angle  meet  upward,  not  below,  as  was 
heretofore  illustrated.  The  chorda  tympani  comes  from  the  centre  of  the 
nerve-bundle  of  the  facial  nerve,  and  descends,  penetrating  an  osseous  canal. 
It  is  surrounded  by  cellular  tissue.  After  having  run  for  two  or  three  milli- 
metres it  forms  itself  into  a  loop,  with  the  concavity  upward.  From  the 
point  where  the  chorda  separates  itself  from  the  facial  to  the  point  where  the 
greatest  declivity  occurs,  it  measures  two  and  a  half  millimetres  (Fig.  III.). 

Another  preparation  (Fig.  IV.),  from  a  new-born  subject,  in  which  the 
mastoid  cells  are  not  yet  developed,  shows  also  the  same  relation  between  the 
facial  nerve  and  the  chorda  tympani,  and,  considered  in  connection  with  the 
development  of  the  os  mastoideum  and  the  lengthening  of  the  canalis  Fallopii, 
may  help  to  explain  the  curvature  of  the  nerve. 

With  the  chorda  tympani  as  a  guide,  we  now  can  penetrate  the  nerve- 
bundles  of  the  seventh  pair  ascending  in  the  Fallopian  canal.  If  the  prepa- 
ration has  been  exposed  for  a  long  time  to  maceration  in  spiritus  villi,  the 
chorda  appears  somewhat  darker  than  the  facial  nerve,  and  has  less  consist- 
ency. Surrounded  by  its  neurilemma,  the  chorda  winds  its  way  upward  be- 
tween the  bundles  of  the  facial  nerve  in  the  Fallopian  canal ;  it  remains  at 
the  periphery  of  the  nerve  and  carries  in  its  neuroglia  a  thin  rectilinear  artery. 
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When  the  nerve  has  reached  the  horizontal  part  of  the  Fallopian  canal,  it 
runs  toward  the  ganglion  geniculatum.  After  its  entrance  into  the  ganglion  it 
becomes  softer  than  before,  and  it  occupies  the  middle  part.  In  its  course  the 
chorda  does  not  send  or  receive  any  anastomosis  from  the  seventh,  from  the 
petros.  superfic.  maj.  or  min. ;  while  in  the  ganglion,  the  chorda,  by  a  slight 
inward  curve,  forms  a  small  angle  and  appears  somewhat  larger  and  swollen, 
exhibiting  sometimes  a  small  furrow  in  its  longitudinal  direction.  In  this 
part  of  the  ganglion  we  find  the  chorda  uniting  itself  with  the  Wrisberg 
nerve,  the  further  investigation  of  which  was  discontinued,  as  before  stated, 
or,  as  the  author  would  say,  it  is  sufficiently  proved  that  the  Wrisberg  nerve 
and  the  chorda  tympani  are  in  reality  but  one  nerve,  deriving  its  origin  from 
the  fourth  ventricle,  passing  through  the  ganglion  geniculatum,  and  ending  in 
the  smallest  ramifications  of  the  chorda  tympani. 

The  author  thinks  it  would  be  right  to  give  this  nerve  a  special  name.  He 
objects  to  the  name  of  Wrisberg  nerve,  since  Wrisberg  only  described  the 
short  track  from  the  pons  Varolii  to  the  ganglion  geniculatum.  Neither  would 
he  accept  the  name  of  chorda  tympani,  because  it  does  not  leave  a  single 
branch  in  the  tympanic  cavity,  though  passing  right  through  it.  He  calls  the 
nerve  a  complete  cerebral  nerve,  and  as  in  the  order  of  their  local  appearance 
the  facial  nerve  is  the  seventh,  this  one  should  be  the  eighth,  the  acusticus  the 
ninth,  and  so  on,  so  that  the  ncrvus  hypoglossus  would  become  the  thirteenth. 

He  now  continues  the  examination  of  the  chorda  tympani  after  it  has  left 
the  Fallopian  canal  and  the  seventh.  Having  formed  the  curve  or  loop  before 
mentioned,  it  runs  a  distance  of  fourteen  millimetres  in  a  bony  canaliculus,  then 
bends  forward  and  runs  through  a  part  of  a  compact  bony  mass  (the  end  of 
which  projects  in  the  tympanic  cavity  as  the  pyramid),  and  enters  the  tympanic 
cavity  at  its  outer  wall,  near  the  margin  of  the  membrana  tympani,  connects  with 
the  long  process  of  the  incus  and  the  neck  of  the  malleus,  but  without  forming 
any  trochlea,  as  has  been  stated  by  some  observers.  In  its  course  through  the 
cavum  tympani,  five  and  a  half  millimetres  long,  it  is  somewhat  in  the  form 
of  a  festoon,  always  covered  by  the  mucosa  of  the  tympanic  cavity  and  ac- 
companied by  a  small  artery.  No  branches  are  sent  off  for  the  innervation  of 
the  membrana  tympani.  It  then  enters  a  canal  situated  behind  the  lig. 
mallei  posticum.  After  a  short  course,  it  passes  through  an  opening  in  this 
canal,  and  not  through  the  fissura  Glaseri  articulation,  and  descends,  running 
free,  slightly  at  the  inside  of  the  temporo-mnxillary.  From  its  exit  through 
the  foramen  to  the  point  where  the  chorda  meets  the  lingual  branch  of  the 
fifth,  it  measures  thirty-seven  millimetres. 

At  first  sight  it  would  appear  as  if  the  chorda  and  the  lingual  nerve  were 
united  to  one  trunk,  surrounded  by  a  strong  neurilemma.  After  this  has 
been  removed,  each  nerve,  however,  is  found  with  its  distinct  neurilemma,  and 
their  junction  is  indicated  by  a  small  anastomoticul  branch,  which  goes  from 
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the  chorda  to  the  lingualis,  or  the  reverse.  After  this  first  anastomosis  fre- 
quent interchanges  take  place  between  both  nerves.  For  a  distance  of  thirty- 
four  millimetres  these  nerves  run  side  by  side,  and  then  penetrate  the  muscular 
tissue  of  the  tongue,  and  here  they  form  a  complicated  net  of  anastomoses. 
This  net  the  author  calls  plexus  tympano  lingualis. 

In  this  plexus,  however,  the  lingual  branch  of  the  fifth  runs  more  in  the 
upper  part  of  the  tongue,  near  its  surface,  while  the  chorda  runs  from  one 
muscle  to  the  other,  and  its  frequent  subdivisions  supply  the  fibres  of  these 
muscles.  Although  there  are  but  few  distinguishing  features  between  the  two 
nerves,  it  is  obvious  that  in  the  fresh  cadaver  the  color  of  the  chorda  is 
slightly  darker  than  that  of  the  lingualis,  somewhat  yellowish,  and  this  same 
color  is  found  in  all  its  ramifications.  Its  tissue  is  at  the  same  time  some- 
what more  compact,  hence,  of  greater  resistance  to  the  touch  than  that  of  the 
lingualis.  From  the  last  point  of  measurement  to  the  extremity  of  the  tongue, 
or  from  the  beginning  to  the  end  of  the  plexus  tympano-liugualis,  it  measures 
about  seventy  millimetres. 

Fig.  VI.  in  the  monograph  gives  a  profile  sketch  of  the  entire  tract  of  the 
thirteenth  nerve,  with  the  measure  of  its  different  subdivisions.  These  meas- 
ures are  as  follows : 

Millimetres:  33.  From  the  calamus  to  the  point  where  the  nerve-cylinder 
leaves  the  plane  of  the  ventriculus  quartus. 
"  15.  From  the  latter  point  to  the  inferior  and  external  side  of 

pons  Varolii. 

"  30.  From  the  pons  to  the  entrance  in  the  ganglion  genicula- 

tum. 

"  G.  Its  measure  within  the  ganglion. 

"  17.  From  the  ganglion  geniculatum  to  the  point  where  it 

seems  to  leave  the  bundles  of  the  facial  nerve,  being 
also  the  lowest  part  of  the  loop  formed  by  the  chorda 
tympani. 

"  14.  From  the  lower  point  of  the  loop  to  the  entrance  of  the 

chorda  in  the  hard,  bony  mass  which  forms  the 
pyramid. 

"  2.  Its  short  course  through  part  of  this  mass. 

"  9.  Course  of  the  nerve  in  the  tympanum,  from  its  exit  from 

this  mass  to  its  entrance  in  another  opening  in  the  an- 
terior part  of  the  cavity. 

"  37.  From  the  latter  point  to  its  junction  with  the  lingual 

nerve  of  the  fifth  pair. 

"  34.  From  this  junction  to  the  beginning  of  the  plexus  tym- 

pana-lingualis. 

"  70.  From  this  to  the  apex  of  the  tongue. 

A  length  of  207  millimetres. 
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To  complete  the  description  of  this  thirteenth  nerve,  it  must  be  stated  that 
a  few  weak  nerve-fibres  pass  from  the  chorda  to  the  ganglion  and  glandula 
submaxillaris— too  small  in  number  to  make  it  probable  that  the  only  func- 
tion of  the  chorda  should  be  the  innervation  of  this  ganglion  and  gland.  In 
Fig.  VII.  the  plexus  tyinpano-lingualis  is  shown  in  the  tongue,  and  here  are 
found  a  few  thin  fibres  from  the  ninth  or  glosso-pharyngeal  nerve  connecting 
with  the  plexus. 

The  author  thinks  that,  from  its  origin  in  the  corpora  restiformia  and  the 
lateral  chords,  the  nerve  must  possess  both  sensitive  and  motor  fibres.  After 
its  exit  from  the  triangle  of  the  calamus  scriptorius  it  runs  in  the  floor  of  the 
fourth  ventricle  in  the  gray  stratum,  which  is  the  continuation  of  the  central 
gray  matter  of  the  spinal  cord.  And  as  all  roots  of  the  spinal  motor  and  sen- 
sitive nerves  originate  in  this  gray  matter,  the  thirteenth  cerebral  nerve  must 
have  identical  qualities. 

The  nerve  continues  its  course,  now  visible  to  the  unaided  eye,  now  buried 
in  the  tissues  of  the  pons  Varolii,  in  close  proximity  to  the  eighth,  and  before 
it  leaves  the  pons.  Some  anastomoses  are  found  between  the  two  nerves. 
After  its  exit  from  the  pons,  it  apparently  divides  in  two  filaments,  running 
upward  with  the  eighth  and  seventh  pair  to  the  meatus  acusticus  interims, 
and  here  again  is  an  anastomosis  between  the  thirteenth  and  the  <ighth. 

"Within  the  ganglion  geniculatum  it  neither  gives  nor  receives  any  branches. 
It  descends  with  the  seventh  through  the  Fallopian  canal,  and  separates  itself 
from  the  latter  to  ascend  again  under  the  name  of  chorda  tympani ;  it  then 
goes  to  the  cavum  tympani,  which  it  leaves  again  to  meet  the  lingual  branch 
of  the  fifth  nerve.  From  the  ganglion  geniculatum  to  the  latter  point  no  an- 
astomoses could  be  found. 

The  filaments  coming  from  the  thirteenth  nerve  dissolve  themselves  in 
the  lingual  muscles,  and  their  number  surpasses  by  far  that  of  the  lingual 
nerve,  which  moreover  supplies  especially  the  superficial  tissues  of  the  tongue. 
But  the  ramifications  of  the  thirteenth  (a9  Fig.  VII.,  the  reproduction  of  a 
photograph,  shows)  spread  into  the  intrinsic  muscles  of  the  tongue,  longitudi- 
nalis,  inferior,  profundus,  superficialis— in  fact,  in  all  of  them. 

Surprised  at  the  large  number  of  fibres  from  the  thirteenth  in  these  mus- 
cles, the  author  came  to  the  conclusion  that  certainly  their  mission  must  be  a 
special  one.  He  believes  that  the  lingualis  of  the  fifth,  and  its  anastomoses 
with  the  glosso-pharyngeal  nerve,  give  to  the  tongue  sensibility,  both  as  to 
touch  and  taste;  the  extensive  movements  of  the  tongue,  as  in  deglutition, 
may  depend  upon  the  twelfth  or  hypoglossus  and  the  lingualis  of  the  seventh 
pair. 

What  then,  he  asks,  may  be  the  special  raison  d'etre  for  the  thirteenth 
nerve  ?  Given  the  voice,  the  sound,  it  has  to  be  formed  into  letters,  and  far- 
ther, words  or  speech.  We  cannot  form  a  vowel  without  a  movement  of  the 
tongue,  and  in  no  way  can  consonants  be  accented  without  special  and  simul- 
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taneous  contraction  of  one  or  more  of  the  intrinsic  muscles  of  the  tongue. 
Sapolini  believes  that  this  is  the  special  action  of  the  thirteenth  nerve. 

When  the  child  begins  to  articulate,  the  monosyllable  or  the  word  which  it 
attempts  to  pronounce  begins  with  the  vowel  a  or  o,  which  require  the  least 
motion  of  the  tongue.  The  slow  progress  in  articulation  the  author  believes 
to  correspond  with  the  late  manifestation  of  the  white  nerve-filaments,  which 
subsequently  appear  on  the  floor  of  the  fourth  ventricle. 

There  are  mutes  who  can  hear  well,  and  the  author  himself  has  seen  three 
cases,  which  he  cites,  where  hearing  was  more  or  less  normal,  but  no  words 
could  be  emitted,  only  sounds.  He  believes  that  in  these  cases  the  thirteenth 
nerve  was  defective,  from  some  airest  in  development.  The  acoustic  nerve 
and  the  thirteenth  may  be  interrupted  and  separated  along  their  entire  course, 
or  the  centrifugal  fibres  of  the  nerve  may  not  connect  with  the  centripetal 
trunk  from  the  tongue  to  the  brain. 

Four  years  ago,  at  the  Congress  of  Geneva,  the  author  presented  a  table  of 
deaf-mutism.  In  this  table  a  distinction  was  made  between  deaf-mutes  and 
deaf  not  mutes,  and  mutes  not  deaf,  while  for  the  latter  there  is  a  subgenus: 
balbuties.  This  table  is  repeated  at  the  end  of  the  pamphlet.  The  family  of 
deaf-mutes  is  divided  into  two  genera  :  I.  Deaf-mutes,  with  subgenus  A,  deaf 
not  mutes ;  and  IT.  Mutes  not  deaf,  with  subgenus  B,  stammering.  From  A 
are  excluded  all  cases  where  deafness  resulted  later  in  life,  but  all  cases  were 
admitted  where  it  resulted  from  sickness  in  early  life  before  the  seventh  year. 

Speech,  the  author  says,  belongs  exclusively  to  the  genu*  homo  ;  but,  with 
patience  and  perseverance,  we  can  teach  a  parrot  to  talk.  As  in  other  birds, 
there  is  a  chorda  tympani  in  the  parrot,  and  by  cutting  the  chorda  in  two  talk- 
ing parrots,  he  made  them  mute.  This  cutting  of  the  chorda,  he  observes,  is 
extremely  difficult,  but  at  dissection,  made  several  months  later,  the  nerve- 
ends  were  found  severed. 

Two  pathological  cases  are  mentioned.  In  the  first,  a  woman  had  received 
a  heavy  blow  on  the  right  temple ;  the  hearing  on  that  side  was  greatly  di- 
minished, and  on  that  same  side  the  tongue  became  inert  in  its  movements, 
and  speech  was  impeded ;  but  the  seventh  was  intact,  the  lingualis  sensible, 
and  taste  on  that  side  remained.  The  second  case,  a  girl,  aged  eleven,  came 
to  the  author's  aural  clinic.  A  large  ulcer  existed  on  that  portion  of  the 
temple  where  the  superior  part  of  the  meatus  acusticus  joins  the  left  zygoma. 
TI12  ulcer  was  deep,  and  the  probe  penetrated  four  to  five  millimetres  in  the 
bone,  which  was  somewhat  spongy,  and  some  necrosed  spicula?  could  be  re- 
moved. She  visited  the  author  at  long  intervals.  One  day  her  mother  told 
him  she  had  discovered  that  the  girl  could  not  speak,  or  rather,  that  she  articu- 
lated witli  great  difficulty,  and,  as  it  appeared  to  him,  witli  increased  efforts 
from  the  healthy  side.  She  remained  in  this  condition  for  several  months, 
although  the  ulcer  had  entirely  healed.  The  author  believes  that  t he  canaliculus 
chord;e  had  been  involved  in  the  process  of  suppuration  and  had  become  eroded. 
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The  tongue  moved  sluggishly,  but  the  hypoglossus  and  the  lingualis  of  the 
seventh  were  active,  and  on  the  affected  side  there  was  both  taste  and  sensi- 
tiveness to  touch;  hence,  the  lingualis  of  the  fifth  and  ninth  performed  their 
function.    The  only  nerve  affected  was  the  thirteenth,  or  the  chorda  tympani. 

Tlie  author  believes  that  in  balbuties  there  is  an  affection  of  the  chorda  in 
connection  with  the  twelfth. 

At  the  end  of  his  pamphlet  the  author  offers  the  following  physiological 
suggestions  :  The  nerve-cord  of  the  thirteenth,  after  having  entered  the  pons 
Varolii,  forms  an  anastomosis  with  the  eighth  ;  another  anastomosis  with  the 
same  nerve  takes  place  before  the  thirteenth  enters  the  ganglion  geniculatum. 
These  anastomoses  are  especially  with  the  cochlear  branch  of  the  eighth. 
From  that  point  the  thirteenth  does  not  give  or  receive  any  anastomoses  until 
in  the  buccal  cavity  it  meets  the  lingual  branch  of  the  fifth.  The  parrot,  the 
child,  and  ourselves  hear  a  sound,  a  word  ;  through  the  membrana  tympani  and 
membrana  rotunda  it  is  then  transmitted  to  the  cochlea,  and  hence  to  the  sen- 
sitive nerve-centre.  If  we  wish  to  repeat  this  word  or  that  sound,  it  is  the 
chorda  tympani  which  does  the  work ;  and,  in  the  author's  opinion,  the  for- 
mation of  words  depends  really  and  solely  upon  this  nerve. 

From  the  nature  of  the  communication  and  the  importance  of  the  facts 
proposed,  the  reviewer  believes  he  may  be  justified  in  that  this  review  has 
taken  almost  the  form  of  a  translation  of  Sapolini's  article.  Its  importance, 
both  for  anatomy  and  physiology,  if  confirmed  by  further  researches,  cannot 
be  denied.  A  new  pair  of  cerebral  nerves  added  to  the  twelve  already  known  ; 
the  portio  intermedia  of  Wrisberg  not  a  root  of  the  facial,  but  a  part  of  an 
independent  nerve,  continuing  iu  the  chorda  tympani ;  the  chorda  tympani 
not  a  branch  of  the  facial  nerve,  and,  although  coursing  together  for  a  long 
distance  in  the  same  path,  never  forming  an  anastomosis  with  the  facial ;  its 
chief  duty  the  innervation  of  the  intrinsic  muscles  of  the  tongue,  and  not 
merely  for  the  ganglion  and  glandula  submaxillaris ;  the  chorda  tympani  not 
a  nerve  of  taste,  but  a  nerve  of  speech,  a  prominent  factor  in  the  formation 
of  words — are  all  points  entirely  unlike  that  which  has  hitherto  been  taught, 
and  it  can  but  lead  to  the  fulfilment  of  the  author's  earnest  desire  that  his  inves- 
tigations may  be  repeated,  and  others  also  become  convinced.  And  of  special 
interest  the  question  becomes  to  otologists,  for  the  nerve-branch,  hitherto  con- 
sidered as  having  no  connection  with  the  organ  of  their  specialty,  except  the 
anatomical  fact  of  its  course  through  the  tympanic  cavity,  becomes,  if  our 
author's  views  are  correct,  an  important  factor  for  speech.  The  anastomosis 
between  the  Wrisberg  nerve  and  the  eighth  in  the  meatus  was  known  long 
since  (Ilyrtl),  and  in  Gray's  "Anatomy"  the  origin  of  the  nerve  is  stated  to 
be  at  the  lateral  column  of  the  cord.  But  in  both  the  chorda  tympani  is  de- 
scribed as  a  branch  of  the  facial  nerve.  C.  IT.  Burnett  calls  the  chorda  a 
branch  of  the  seventh,  and  remarks  it  has  no  connection  whatever  with  the 
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auditory  nerve.  Roosa  follows  entirely  the  anatomical  description  of  Giay, 
and  says  its  anatomy  seems  to  indicate  that  it  has  very  little  to  do  with  tlie 
function  of  hearing.  It  merely  passes  through  the  tympanum  without  sup- 
plying any  of  its  tissues.  Von  Troltsch  writes  that  the  chorda  tympani, 
although  running  by  the  outer  wall  of  the  tympanic  cavity,  can  only  be  con- 
sidered as  passing  through  it.  Urbantschitsch  merely  mentions  its  anatomical 
appearance,  while  in  Politzer  no  reference  at  all  i3  made  to  it.  Flint  ("  Text- 
Book  of  Human  Physiology,"  p.  622)  says,  in  regard  to  the  union  between  the 
chorda  and  the  lingualis  of  the  fifth,  it  has  been  a  question  whether  the 
chorda  were  simply  enclosed  in  the  sheath  of  the  lingual  branch  of  the  fifth, 
or  so  closely  connected  with  it  that  it  cannot  be  traced  to  a  distinct  distribu- 
tion. Upon  this  point  he  is  disposed  to  adopt  the  opinion  of  Sappey,  who,  as 
the  result  of  minute  dissections,  regards  the  union  as  complete,  "  fibril  to 
fibril  " — a  marked  difference  from  what  Sapolini  claims  to  have  found.  Also 
that,  as  regards  the  portion  of  the  facial  which  furnishes  the  filaments  of  the 
chorda  tympani,  it  is  impossible  to  determine  anatomically  whether  these 
come  from  the  main  root  or  from  the  intermediary  nerve  of  Wrisberg,  as  the 
fibres  of  these  roots  are  closely  united  before  the  chorda  tympani  is  given  off. 
This  is  another  point  upon  which  the  author  claims  to  have  thrown  more  light. 
As  regards  the  function  of  the  chorda,  it  is,  according  to  Flint,  a  nerve  of 
taste,  and  the  clinical  cases  which  he  records  certainly  point  in  that  direction. 
But  in  Sapolini's  cases  no  such  result  followed.  It  must  be  confessed  that 
Sapolini' s  discoveries  and  his  physiological  deductions  are,  to  say  the  least, 
very  attractive,  and  that  his  explanation  seems  more  natural  than  the  one 
which  now  prevails,  and  which  assigns  to  the  chorda  tympani,  as  a  branch  of 
the  facial  nerve,  a  function  entirely  different  from  that  of  all  its  other 
branches.  J.  J.  B.  V. 

Habitual  Mouth- Breathing  ;  its  Causes,  Effects,  and  Treatment.  By 
Clinton  Wagner,  M.D.    Pp.  52.  G.  P.  Putnam's  Sons,  New  York,  1881. 

Tins  little  book  comprises  a  paper  read  by  the  author  before  the  Medi- 
cal Society  of  the  County  of  New  York,  together  with  the  discussion  thereon. 
The  author  draws  attention  to  the  perniciousness  of  the  practice  of  breath- 
ing habitually  through  the  mouth,  and  gives  the  cause? — carelessness,  and 
local  nasal  and  mouth  troubles.  In  adducing  reasons  fpr  the  naturalness  of 
nose-breathing,  he  brings  forward  the  fact  that  infants  are  unable  to  breathe 
otherwise,  else  the  act  of  sucking  could  not  be  performed  ;  that  in  health 
they  almost  always  sleep  with  the  mouth  closed,  the  tongue  lying  in  contact 
with  the  hard  palate,  the  mouth  taking  no  part  as  an  air-passage.  Dr.  Wag- 
ner, in  a  considerable  experience  among  the  Indians  of  the  North  American 
frontier,  arrived  at  the  conclusion  that  they  were  cpjite  free  of  affections  of 
the  uosc,  throat,  and  ear,  although  much  exposed  to  the  inclemencies  of  a  se- 
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vere  climate  ;  this  exemption  he  believes  to  be  owing  to  the  practice  of  nose- 
breathing,  which  they  are  supposed  to  universally  practice. 

Referring  to  mouth-breathing  from  closure  of  the  nasal  passages,  the  author 
believes  that  it  unquestionably  causes  impairment  of  hearing ;  but  he  main- 
tains, notwithstanding,  that  non-nasal  respiration  is  not  necessarily,  per  se,  a 
cause  of  this  condition.  In  proof  of  this,  he  states  that  air  can  freely  enter 
the  tympanic  cavity,  even  when  the  nasal^  passages  are  closed.  This  latter 
statement  is  undeniably  true,  but  the  author  overlooks  the  fact  that  there  is 
a  wide  difference  between  the  possibility  of  passing  air  forcibly  into  the  tym- 
panum and  its  normal  renewal  with  every  act  of  respiration ;  in  the  former 
instance  some  air  passes  up  through  the  Eustachian  tube  during  the  act  of 
swallowing,  which  may  be  of  quite  infrequent  occurrence,  while  in  the  latter 
a  constant  supply  is  afforded.  Non-nasal  respiration,  during  the  develop- 
mental period,  cannot  fail  to  impair  the  hearing  in  every  instance. 

The  author  is  an  advocate  of  the  prompt  removal  of  the  tonsils  when  they 
prevent  nasal  respiration  ;  and  he  advises  the  employment  of  the  syringe,  and 
sniffing  fluids  up  the  nose,  for  the  purpose  of  softening  and  detaching  the 
hardened  secretions  covering  the  turbinated  bones  and  septum,  and  filling  the 
lower  meati.  It  may  be  doubted  if  mothers  and  nurses  can  thus  cleanse  the 
Schneiderian  membrane  covering  the  turbinated  bones,  although  they  might  in 
a  measure  cleanse  the  lower  meati.  The  author  recommends  that  children  be 
taught  to  use  the  mouth  for  eating  and  speaking  only,  and  that  during  sleep 
those  in  charge  of  them  should  keep  the  lips  pressed  together.  This  wo°uld  no 
doubt  effectually  ensure  nasal  respiration,  but  we  may  be  permitted  to  hesi- 
tate in  advising  our  patients  to  inaugurate  so  thorough  a  plan  of  treatment. 
When  children  are  exercising  actively,  it  would  be  found  very  difficult  to 
enforce  constant  closure  of  the  mouth,  and  very  few  mothers  or  nurses  could 
be  induced  to  keep  an  infant's  mouth  constantly  closed  during  the  sleeping 
hours ;  and  when  awake,  much  of  the  child's  time  is  occupied  in  laughing 
and  crying.  It  seems  to  the  reviewer  that  in  health  these  matters  regulate  them- 
selves to  a  great  extent,  and  that  when  disease  is  a  cause,  the  habit  cannot  be 
entirely  avoided  until  the  patient  has  been  cured. 

The  treatment  recommended  for  the  affections,  and  they  are  many,  which 
give  rise  to  the  difficulty  under  discussion,  is  entirely  surgical;  not  a  single 
word  is  devoted  to  internal  medication.  This  is  much  to  be  regretted,  for 
the  therapy  of  medicine  is  now  undergoing  significant  changes,"and  from 
those  who  are  engaged  in  treating  diseases  covering  so  wide  a  field  as  does 
laryngology  we  have  a  right  to  expect  some  manifestation  of  their  interest  in 
this  subject.  The  surgical  treatment  of  the  author  does  not  differ  widely 
from  that  of  others;  he  praises  one  operation,  however,  that  does  not  seem  to 
be  based  on  tenable  ground,  namely,  the  destruction  of  the  mucous  mem- 
brane covering  the  inferior  turbinated  bones  when  it  is  "  much  relaxed, 
cedematous,  and  presents  the  appearance  of  a  gelatinous  or  mucous  polypus/' 
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by  the  employment  of  the  galvano-cautery.  One  fails  to  understand  how  the 
author  can  destroy  a  membrane  distributed  over  a  surface  so  extensive,  and 
that  without  pain ;  and  what  advantage  it  would  be  to  a  patient  to  be  de- 
prived of  tliis  useful  structure.  And  moreover,  what  assurance  can  be  given 
that  the  boue  may  not  be  entirely  denuded  in  places,  in  an  operation  where 
the  surgeon  cannot  see  what  his  white-heated  platinum  wire  is  doing  ? 

G.  B. 
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Researches  upon  Resultant  Tones  {Itecherehes  sur  les  Sons  Resul- 
tants). By  M.  L.  Nicotra  :  Journal  de  Physique,  January,  1881. — Result- 
ant tones  may  be  obtained  with  sounds  which  are  successive  rather  than 
simultaneous,  owing  to  the  persistence  of  sensation,  the  sound  having  its 
origin  in  the  ear  itself,  and  being  purely  subjective.  The  instruments  used  in 
demonstrating  this  fact  were  organ-pipes  and  a  loud-toned  harmonium. 

The  author  remarks  that  the  differentials  of  the  first  order  are  often  very 
weak  compared  with  those  of  higher  orders.  Thus,  the  interval  of  the  major 
seventh  uU—sii  (8  :  15)  gives  as  its  most  distinct  resultant  soh  (6),  which  is  a 
differential  sound  of  the  third  order.  (15  —  8  =  7;  8-7=1;  7—1=6.)  Also 
the  minor  seventh,  re-i  —  uU  (9— 1G),  gives  a  resultant  uU  (2),  which  is  a  differ- 
entiate of  the  second  order  (16  —  9  =  7  ;  9  —  7=2).  This  result  might  also  arise 
from  the  concurrence  of  uU  with  the  first  over-tone  of  re*. 

The  author  finds  that  occasionally  summation-tones  are  noticed,  caused  by 
the  concurrence  of  the  first  differential  with  one'of  the  primaries. 

The  resultant  of  a  simple  consonance  may  be  greatly  enfeebled  or  entirely 
obliterated  if  an  additional  consonant-note  is  added. 

It  seems  desirable  to  the  writer  of  this  abstract  that  M.  Nicotra's  experi- 
ments should  be  repeated,  using  sounds  less  strong  in  over-tones  than  those 
produced  by  harmonium  reeds.  The  nature  of  the  organ-pipes  used  is  not 
stated  in  the  article.  C.  R.  C. 

Vibrations  of  Circular  and  Elliptical  Plates.  F.  E.  Cabot  :  Pro- 
ceedings of  American  Academy,  Vol.  XV.,  p.  219. — The  author  has  studied  the 
effects  of  change  of  ellipticity  of  a  plate  upon  the  position  of  the  nodal  lines. 
Seven  plates  were  used  in  the  experiments,  with  results  which  the  author  sums 
up  as  follows : 

First. — Certain  fundamental  vibrations  of  elliptical  plates  are  not  changed 
by  wide  variations  in  the  ellipticity  of  the  plates. 

Second. — The  vibrations  of  elliptical  plates  are  less  varied  than  those  of 
circular  plates.  A  small  amount  of  ellipticity  results  in  a  quick  and  marked 
limitation  in  the  variety  of  the  vibrations  of  the  plate. 

Third. — It  is  to  be  conjectured,  therefore,  that  an  animal  whose  ear  is  pro- 
vided with  an  elliptical  shaped  membrane,  if  such  an  animal  exists,  has  less 
perfect  powers  of  hearing  than  one  provided  with  a  circular  membrane,  as  far 
as  the  variety  of  vibration  of  the  membranes  arc  considered.  C. 
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Perforated  Vibrating  Discs.  F.  E.  Cabot  :  Proceedings  of  American 
Academy,  Vol:  XV.,  p.  222. — Experiments  were  tried  to  ascertain  the  effect  of 
removing  a  portion  of  the  iron  from  an  ordinary  telephone-disc.  It  was  found 
that  nearly  a  third  of  the  plate  could  be  removed  without  seriously  impairing 
the  articulation,  the  portions  cut  away  being  replaced  by  paper.  Also  a  disc 
of  iron  three-fourths  of  an  inch  in  diameter,  attached  to  a  disc  of  mica  two 
and  one  half  inches  in  diameter,  if  substituted  for  an  ordinary  telephone-disc, 
will  produce  good  articulation  over  a  short  line. 

On  Radiophont  (Sur  la  Radiophone).  Second  Memoir.  By  M.  E. 
Mercadier:  Journal  de  Physique,  April,  1881. — The  author  uses  as  a  radio- 
phonic  receiver  a  tube  partly  covered  with  lampblack  on  its  interior.  The 
end  of  the  tube  communicates  with  the  ear  by  a  hearing-tube  of  rubber.  A 
clear  sound  is  heard  only  when  the  intermittent  radiations  fall  on  the  lamp- 
blacked  portion.  If  the  exterior  alone  is  blackened,  no  audible  effect  is  pro- 
duced. Fiom  a  variety  of  experiments  of  this  nature  the  author  concludes 
that  the  vibration  is  produced  by  the  layer  of  air  in  contact  with  the  walls  of 
the  receiver. 

The  mechanism  of  the  transformation  is  as  follows:  the  layer  of  air  con- 
densed on  the  walls  of  the  receivers  is  alternately  heated  and  cooled  by  the 
intermittent  radiations,  and  from  this  result  periodical  and  regular  expansions 
and  contractions,  so  that  a  vibratory  motion  is  communicated  to  neighboring 
gaseous  layers,  which  may  also  vibrate  directly  under  the  same  influence. 

If  a  tube  with  a  portion  of  its  interior  blackened  has  one  end  closed  by  a 
movable  piston  and  the  other  end  open,  the  intermittent  radiations  cause  vibra- 
tions of  the  air  in  contact  with  the  lampblack.  If  the  length  of  the  tube  is 
such  that  the  air  contained  can  vibrate  in  sympathy  with  these,  it  will  respond. 
Hjnce,  with  a  fixed  rate  of  the  interrupting  wheel,  the  intensity  of  the  sound 
will  vary,  alternately  increasing  and  diminishing  as  the  piston  is  moved  so 
as  to  vary  the  length  of  the  column  of  air.  The  positions  of  successive 
nodes  and  loops  can  easily  be  found  thus,  and  the  experiments  of  Dulay  rela- 
tive to  the  determination  of  the  velocity  of  sound  in  any  gas  may  be  repeated. 
Tlio  method  will,  perhaps,  furnish  an  improvement  on  that  originally  used  by 
Dulay,  as  it  is  easy  to  keep  the  gas  at  any  desired  temperature  and  pressure, 
and  there  is  no  disturbance  such  as  is  produced  by  the  embouchure  in  the 
older  method. 

The  latter  part  of  the  memoir  describes  the  study  of  the  vibrations  excited 
in  gases,  the  result  being  similar  to  those  obtained  by  Tyndall. 

Third  Memoir.  Journal  de  Physique,  June,  1881. — The  author  describes 
a  form  of  radiophonic  transmitter  and  receiver  by  which  he  has  transmitted 
speech.  The  general  principle  of  the  apparatus  is  the  same  as  that  invented 
by  Professor  Bell,  and  already  referred  to  in  this  journal.    In  order  to  prevent 
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the  danger  of  breaking  the  silvered  glass  (winch  is  used  in  the  same  manner 
as  m  the  selenium  photophone  of  Bell),  a  membrane  is  stretched  across  the  air- 
cavity  of  the  transmitter,  so  as  to  divide  it  into  two  portions.  The  voice  thus 
acta  upon  the  mirror  only  through  the  motion  communicated  to  the  membrane 
For  a  receiver  Mercadier  uses  a  glass  tube  containing  a  slip  of  blackened  mica 
an  I  the  glass  tube  is  closed  at  one  end,  and  is  furnished  with  a  rubber  hear- 
ing-tube. A  lens  is  used  to  concentrate  the  rays  on  the  receiver.  Speech  has 
b  sen  transmitted  not  only  by  the  use  of  sunlight,  but  also  for  a  short  distance 
by  using  the  lime-light. 

An  article  by  Mercadier,  on  the  same  subject,  will  also  be  found  in  the 
Comptcs  Sendus,  May  23,  1881. 

Radiophony.  W.  H.  Preece.  Paper  read  before  Society  of  Telegraph 
Engineers.  Abstract  in  Telegraphic  Journal,  June  1,  1881. -Mr  Preece  dis 
agrees  with  Professor  Bell  as  to  the  cause  of  the  sounds  in  the  radiophone 
still  thinking  that  the  vibrations  of  the  confined  air,  rather  than  those  of  the 
disc,  are  the  effective  agents.  He  does  not  deny  that  vibrations  of  the  discs 
occur,  but  thinks  that  the  sounds  actually  heard  are  produced  in  the  manner 
described  in  his  previous  paper.  This  view  of  the  case  he  sustains  by  Merca- 
d.er's  experiments,  in  which  a  cracked  disc  proved  as  efficient  as  a  whole  one 
and  also  by  the  fact  that  the  timbre  of  the  sound  produced  is  independent  of 
the  material  of  the  disc.  If  the  disc  is  replaced  by  a  sheet  of  glass,  the  sounds 
are  good;  l»at  if  the  glass  is  slightly  moved  so  that  the  chamber  into  which 
the  rays  fall  is  slightly  open,  the  air  is  unconfined,  and  the  sounds  cease. 

C. 

Upon  a  Modification  op  Wheatstone's  Microphone  and  its  Applica- 
bility to  Radiophonic  Researches.  By  Alexander  Graham  Bell-  Sil- 
hmarCs  Journal,  August,  1881. -Mr.  Bell  first  describes  an  experiment  show- 
ing the  probable  source  of  Mr.  Preece's  error  in  supposing  that  the  disc  of  the 
rachophone  does  not  vibrate.  Tie  then  describes  a  modification  of  an  appara- 
tus devised  by  Wheatstone,  in  1827,  by  which  he  has  investigated  the  motions 
of  the  disc.  It  consists  of  a  stiff  wire,  one  end  of  which  is  rigidly  attached  to 
lie  centre  of  a  metallic  diaphragm.  The  wire  passes  through  a  perforated 
tube,  used  as  a  handle,  so  as  to  be  exposed  only  at  the  extremity.  The  dia- 
phragm „  mounted  in  the  same  manner  as  an  ordinary  telephone  plate,  and 
furnished  wth  a  rubber  hearing-tube.  On  exploring  the  disc  of  the  radio- 
phone with  this  instrument  the  most  conclusive  evidence  of  vibration  was  ob- 
tamed. 

C. 

Velocity  op  Sound  m  Chlorine.  Martini:  Abstract  in  Mature,  May 
10,  I881.-The  velocity  of  sound  in  chlorine  has  been  determined  by  Professor 
Martm,  by  ascertaining  the  length  of  a  tube  filled  with  the  gas  and  closed  at 
one  end,  which  gives  a  maximum  resonance  to  a  particular  note.  The  value 
found  is  20C.4  m.  at  0"  C. 

c 
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Resonance  op  Mouth -Cavity.  J.  Naylor:  Nature,  June  2  and  9,  1881. 
Mr.  John  Naylor,  in  two  letters  to  Nature,  calls  attention  to  some  curious  ef- 
fects of  the  resonance  of  the  mouth-cavity.  While  riding  on  the  cars  he  found 
himself  able  to  hum  a  tune  by  the  simple  change  of  the  form  of  the  cavity,  as 
in  whistling,  the  note  to  which  the  cavity  could  resound  being  selected  from 
the  noise  of  the  cars  and  strengthened.  Also  the  upper  partials  of  reeds,  or- 
gan-pipes and  the  voice  were  observed  to  be  strengthened  in  the  same  man- 
ner, so  that  they  were  even  audible  to  a  second  person.  If  the  upper  partials 
strengthened  are  near  together,  beats  are  heard.  In  later  experiments,  Mr. 
Naylor  succeeded  in  analyzing  various  compound  tones,  as,  for  example,  those 
of  a  clarinet  organ-pipe,  with  which  the  odd  over-tones  were  very  strong,  the 
even  ones  weak. 

Lissajou's  Curves.— In  the  Journal  de  Physique  for  June,  1881,  Crova  de- 
scribes an  ingenious  method  by  which  the  phase  of  Lissajou's  curves  can  be 
raised  at  will  within  certain  limits.  His  method  depends  upon  the  fact  that  if 
a  powerful  magnet  is  brought  close  to  a  vibrating  tuning-fork,  the  attractive 
force  thus  developed  increases  the  period  of  vibration,  acting  in  the  same 
manner  as  a  supplementary  weight  attached  to  the  prongs.  A  movable 
electro-magnet  is  used,  whose  position  can  be  adjusted.  The  forks  are  ar- 
ranged to  run  automatically  by  electricity,  without  variation  of  phase,  and  the 
electro-magnet  on  being  excited  causes  an  alteration  in  phase. 

A  simpler  method  by  which  Lissajou's  curves  may  be  shown  and  the  inter- 
val caused  to  vary  progressively,  is  described  by  Trowbridge  in  the  Proceedings 
of  the  American  Academy  of  Arts  and  Sciences  for  1880  (Vol.  XV.).  Two  wires 
stretched  at  right  angles  are  kept  in  vibration  by  electro-magnets.  To  each 
wire  a  mirror  is  attached,  so  that  the  latter  vibrates  with  the  wire.  A  beam  of 
light  is  reflected  successively  from  the  two  mirrors.  The  mirrors  are  steadied 
by  flexible  brass  strips,  and  the  tension  of  the  wires  can  be  varied  by  means  of 
a  key. 

Acoustic  Apparatus  for  Use  in  the  Class-Room  (Ein  Ahustischer 
Apparatzu  Vorlesungszwecken).  H.  Maschke  :  Wiedemann's  Annalen,  So.  5, 
1881.— The  apparatus  described  is  intended  to  demonstrate  the  position  of  the 
nodes  and  loops  of  a  column  of  air,  either  open,  or  closed  at  one  end.  A  glass 
tube  rests  upon  a  horizontal  support,  and  within  the  tube  slides  a  rod,  at  the 
end  of  which  is  placed  a  small  vertical  membrane  formed  by  stretching  a  film 
of  collodion  over  a  ring.  Upon  this  membrane,  and  just  touching  it,  rests  a 
bit  of  sealing-wax  suspended  by  a  filament  of  cocoon-silk.  Arrangements 
for  adjustment  are  attached  to  the  apparatus.  The  air  within  the  glass  tube  is 
caused  to  vibrate -by  a  tuning-fork  of  proper  pitch.  On  moving  the  mem- 
brane along  the  axis  of  the  tube  the  globule  of  sealing-wax  is  set  in  motion  by 
the  vibration  of  the  membrane,  unless  this  is  at  a  node.  By  placing  the  appa- 
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ratus  in  front  of  the  condensing-lens  of  a  lantern,  the  membrane  and  wax  ball 
can  be  projected  upon  a  screen,  and  the  phenomenon  shown  to  a  large  audi- 
ence. 0. 

Further  Contributions  to  the  Neuropathic  Form  of  Meniere's  Dis- 
ease. J.  Gottstein  :  Archivfwr  Ohreriheilkunde,  Vol.  XVII.,  p.  174. — By  neuro- 
pathic forms  of  Meniere's  disease,  Gottstein  would  include  those  cases  of  aural 
vertigo  the  cause  of  which  lies  in  a  disease  of  the  auditory  nerve,  either  along 
its  trunk  or  in  the  terminal  fibres  within  the  labyrinth,  and  when  disease  of 
the  conducting  mechanism  can  be  distinctly  excluded.  He  considers  that  the 
majority  of  cases  which  present  the  symptoms  of  the  primary  otitis  labyrin- 
thica  of  Voltoliui  are  in  reality  secondary,  and  usually  the  results  of  meningi- 
tis cerebrospinal,  the  symptoms  of  the  meningitis  being  often  overlooked, 
owing  to  the  peculiar  course  of  the  disease.  To  uphold  this  position,  Gottstein 
assumes  an  abortive  form  of  cerebro-spinal  meningitis,  which,  as  it  is  never 
fatal,  cannot  be  confirmed  by  autopsy,  but  is  acknowledged  by  Eulenberg 
and  others  who  have  seen  much  of  the  disease.  And  again,  he  says  that  many 
cases  of  the  so-called  otitis  labyrinthica  present  the  clinical  picture  of  a  mild 
cerebro-spinal  meningitis,  and  the  strongest  point  of  all,  that  they  occur  dur- 
ing epidemics  of  that  disease.  He  shows  by  his  statistics  that  in  places,  and 
at  the  time  when  cerebro-spinal  meningitis  was  epidemic,  so-called  otitis  laby- 
rinthica was  frequent,  and  as  the  epidemic  diminished,  the  cases  of  this  aural 
disease  diminished. 

It  is  well  known  that  in  these  cases  other  nerves  may  be  and  often  are 
affected  besides  the  auditory,  and  that  mild  symptoms  of  meningitis  are  present. 
Gottstein  asserts  that  in  all  such  cases  which  he  has  examined,  the  xnenin- 
gitic  symptoms,  although  perhaps  slight,  have  always  preceded  the  auditory 
symptoms.  He  narrates  a  case  in  which  the  abducens,  oculo-motorius,  and 
trigeminus,  and  finally  the  acusticus,  were  affected,  and  another  where  the 
symptoms  were  almost  entirely  those  of  otitis  labyrinthica  followed  by  deaf- 
ness and  disturbances  of  equilibrium,  and  yet  idiocy  was  also  the  result. 

From  these  observations  Gottstein  is  inclined  to  doubt  more  and  more 
whether  there  is  a  real  primary  otitis  labyrinthica. 

GuN.snoT  Wound  of  the  Ear,  with  Loss  of  Liquor  Cerebrospina- 
LI8.  R.  Koerner  :  Archiv  far  Ohrenheilkunde,  Vol.  XVII.,  p.  195. — The  bullet 
from  a  revolver,  9  mm.  in  calibre,  entered  just  behind  the  meatus  into  the  bone 
through  the  right  auricle,  and  embedded  itself  in  the  lower  and  posterior 
part  of  the  tympanum,  close  to  the  mastoid  antrum.  The  only  symptoms 
were  vertigo  and  a  tendency  to  walk  in  a  circle  ;  no  pain  in  the  head,  nausea, 
or  vomiting,  or  paralysis.  A  clear,  transparent,  watery  fluid,  tinged  with  blood, 
flowed  from  the  wound,  by  measurement  two  cubic  centimetres,  in  fifteen 
minutes,  and  was  considered  to  be  liquor  cerebrospiualis.    Three  days  after- 
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ward  there  was  severe  headache  behind  the  right  ear  and  in  the  occiput ;  much 
relieved  by  leeches.  Five  days  after  injury  the  discharge,  which  was  never 
purulent,  began  to  diminish,  and  in  three  days  more  had  ceased  entirely,  al- 
though vertigo  continued  for  some  clays  longer.  The  hearing  of  the  ear  was 
lost  immediately,  and  never  improved.  No  attempt  was  made  to  remove  the 
bullet. 

The  probable  diagnosis  was  a  fracture  of  the  osseous  and  a  rupture  of  the 
membranous  labyrinth,  which,  from  its  communication  with  the  arachnoid 
cavity,  produced  the  abundant  serous  fluid  and  gave  rise  to  the  uncertain  gait 
from  injury  to  the  semicircular  canals. 

Report  of  the  Polyclinic  for  Ear  Diseases  for  1880.  K.  Btrkner, 
Gottingen:  Arckiv  far  Ohrenheilkunde,  Vol.  XVII.,  p.  181. — Whole  number  of 
patients,  428,  with  4G7  forms  of  disease;  43  were  not  treated,  and  in  8  no 
diagnosis  was  made.    Of  these  were 


Cured   179,  or  42.00  per  cent. 

Improved   81  "  19.1 

Unimproved   22  "  5.13 

Not  treated   43  "10.03 

Treatment  unfinished   72  "  1G.5 

Died   1  "  0.24 

Remaining  under  treatment   30  "  7.00 
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Males,  271,  or  G3.5  per  cent. 
Females,  157,  or  36.5  per  cent. 
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